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VIEWS, NEWS AND INTERVIEWS 


Mr. L. G. Martin, of 
who Was manager of 
at Kingston, Jamaica, during the 
Spanish-American war, is mentioned 
in the official navy records in the fol- 
lowing complimentary terms by Capt. 
(, 8S. Cotton, commanding the U.S.S. 
“Harvard ”: 

“The manager of the Direct West 
India Cable Company at Kingston, 
Mr. Martin, was most attentive and 
polite, rendering every assistance in 
his power to facilitate the delivery 
and transmission of our dispatches 
during our stay, by giving our busi- 
ness his personal supervision at night 
as well as during the day.” 


Bermuda, 
the cable oflice 


A newspaper cablegram from Alla- 
habad, India, asserts that it is under- 
stood that the British Government’s 
new central 
which will be built at Jabalpur to 
replace the existing factories at Fateh- 
garh, Madras and Bombay, will prob- 
ably utilize electric 
will be generated at the Nerbudda 
Falls, nine miles away. 


Arthur Lewis, brother of Miss Julia 
Arthur, the actress, has returned from 
Europe, and is enthusiastic about 
automobiles. ‘‘I have this 
matter carefully,” he said to a New 
York reporter, ‘‘and watched the prog- 
ress of invention, and I fee! certain 
that the day of automobiles has come. 
It is a great industry to-day, and it 
will: be a great one in the future. 
After a careful study of the various 
kinds I am convinced that an elec- 
trical motor is far and away the best, 
and that the American manufactured 


gun -carriage factory, 


power, which 





studied 


machine will surpass any foreign 
makes. We are a little new and 


crude yet, but we have the right idea, 
and I expect to see our automobiles 
lead the world.” Mr. Lewis, it is re- 
ported, has just organized a company 
for the manufacture of these machines 
in Boston. 


Although the trolley strike has 
heen a fizzle, it has resulted in the 
complete tie-up of the only horse car 
line in Brooklyn and Long Island 
city, the New York 
Michael Connors, 60 years old, has 
been an employé of the road for 


Sun. 


says 


more than 30 years. He was one of 
the drivers of its original ‘‘ bobtail ” 
When the trolley 
system was adopted Conuors said that 


cars of long ago. 


he was too old to learn how to use ¢ 
motor. He was accordingly allowed 
to run a ‘‘bobtail” car from the 
terminal of the Crosstown Road to 
the Long Island City Ferry, a dis- 
tance of about half a mile. He owns 
his own horse and his ear is stabled 
in the Crosstown barn. He received 


$2 a day from the railroad com- 
pany, which doesn’t care whether 


he makes one trip a day or 10, as he 
is employed, it is said, only on ac- 





ONE INTERRUPTION. 


count of his long connection with the 
road. Since the strike he has not 
appeared at the station to take out 
his car, and it is supposed that he is 
holding a sympathy strike of his 
own. Here is a road in which the 
entire line is blocked und the entire 
force out on strike. 


The newest use for an electromo- 
bile in New York city is as a wedding 
coach. One was observed last week 
profusely decorated with white rib- 
bons, just as the old horse carriages 


used to be. 


The officers of the cable steamer 
‘*Minia”, of Philadelphia, which is 
now endeavoring in midocean to lo- 








sate and repair a broken cable 1,500 
feet below the surface of the water, 
state that their instruments show the 
bottom of the ocean to have a tem- 
perature below the freezing point, 
and that there is a total absence of 
light. At this depth the pressure is 
estimated at about a ton to the square 
inch in every 1,000 fathoms. ‘The 
officers say that a great many of the 
deep-sea fish are so peculiarly con- 
structed that they often lose their 
lives by chasing the instruments to- 
ward the surface. They die by ‘* fall- 
ing upward.” As soon as they get 
out of their accustomed level the de- 





SIXTEEN INTERRUPTIONS. 
INSTANTANEOUS RADIOGRAPHS MADE WITH THE CALDWELL INTERRUPTER AND 
CatciuM TUNGSTATE SCREEN. 


creased pressure extends the air with- 
in them, and the fish shoot to the 
surface, but are dead before they 
reach that point. 


A dispatch from Melbourne says 
that the Eastern Extension Telegraph 
Company has made an offer to the 
Victorian Government to lay a cable 
from Australia to South Africa with- 
out cost to the colonies. 
pany requires neither a subsidy nor a 


The com- 


guarantee. 


‘*Timson,” formerly a feline An- 
gora de Bergerac, living on a farm 
near St. Louis, is now a feline Beau 
Brummell. A smudge of yellow hair 
on his otherwise white face has been 
removed by electricity. 
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INSTANTANEOUS RADIOGRAPHS. 


BY E. W. CALDWELL. 


The long exposure necessary to ob- 
tain a good radiograph is in many 
vases a serious disadvantage. It is 
always desirable to make the exposure 
as short as possible in order to prevent 
the picture from being blurred by a 
movement of the subject, and to les- 
sen the danger of producing an X-ray 
burn. 

Ordinarily it is necessary to make an 
exposure of from one to three minutes 
to obtain a satisfactory radiograph of 
the hand of an adult. 
panying illustrations are shown twe 


In the accom- 


radiographs of a hand which were 
made with very short exposures, and 
illustrate a method of 
measuring the time of exposure. ‘The 
radiograph shown at the right was 
made with an exposure of about six- 
teen thirty-fourths of one second, and 
the radiograph at the left was made 
with a single discharge of an induc- 
tion coil, the duration of which was 
probably less than one five-thousandth 
of one second. 


which new 


These pictures were 
made without employing any new or 
unusual methods, but it was of course 
necessary to use very efficient tubes 
and exciting apparatus,and to develop 
the negatives with care. 

The exciting apparatus used con- 
sists of a good oil-insulated induction 
coil, capable of delivering’a 12 or 14- 
inch spark, and a liquid interrupter 
giving about 34 breaks per second. 
Current from the Edison mains at 117 
volts was used for operating the coil. 
The tube was of a special form made 
under the supervision of Mr. W. H. 
Meadowcroft of the General Electric 
Company. 

The negatives were made on cellu- 
loid films, which were laid face down 
upon a tungstate of calcium screen. 
(The celluloid films offer much less 
obstruction to the X-ray than glass 
plates, and the above arrangement, 
therefore, utilizes the fluorescent 
screen to the best possible advantage.) 

The arrangements for measuring 
the length of the exposures were as 
follows: A ribbon of one-sixteenth 
inch and 
inches wide, and about 18 inches long, 


sheet lead, one one-half 
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having a small slit cut about the 
middle of its length was arranged to 
be moved by hand across the photo- 
graphic film. Attached to the lead 
ribbon was a sliding contact which 
closed the primary circuit of the 
induction coil, while the slit in the 
middle of the ribbon traversed a dis- 
tance of three inches across the end 
of the photographie film. 
the lead ribbon faster or slower across 
the film the length of the exposure 
could be varied at will, and since the 
moving slit occupied a nea position 
at each discharge of the induction 
coil, the number ef discharges of the 


By moving 


coil during the exposure corresponds 


to the number of photographic 
images of the moving slit. The 
frequency of the interrupter was 


ascertained to be about 34 breaks per 
second, and the interval between any 
two the slit, 
represents about one thirty-fourth of 
one second. 

With this apparatus I have made a 
large number of fairly good radio- 
graphs of a hand, with 
varying from a single discharge of 
the coil to The 
fluorescent screen materially increases 
the photographic effect upon the 
sensitive film, but it gives the pictures 
a mottled appearance which is very 
objectionable. 

[It is to be regretted that the 16 
faint images of the slit shown on the 
original of the right-hand radiograph 
reproduced in the illustration 
not discernible in the half-tone re- 
production. — Eprror ELECTRICAL 
REVIEW. | 


images of therefore, 


ex posures 


one second. 


are 


- 
Crooked Italian Lightning. 
One of our Italian contemporaries, 
L’Elettricitd, relates the following 
story about a lightning stroke : 
** Last 


with great violence in the principal 


Sunday lightning struck 
street of Tricerro, striking the point 
of an umbrella which a man named 
Dellocehio was carrying in lis hand 
while he stood for shelter beneath a 
portico, The lightning traversed the 
umbrella stick, went across the por- 
tico, along the house, through a door 
which opened into a ground-floor 
at a table 
10 persons composing the Pretti and 
families. The lightning 
touched none of them, but made the 
circuit of the table, went out by the 


room where were sitting 


Mentizzi 


opposite door into the courtyard, up 
the rain-spout and along the ridge of 
the roof, and, following a telegraph 
wire, struck to earth down two tele- 
graph poles in Dessana street several 
blocks away, Nobody was hurt.” 
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VOLTA RELICS DESTROYED. 


FIRE AT THE COMO, ITALY, ELECTRICAL 
EXPOSITION DESTROYS VALUABLE 
RELICS OF THE GREAT ITALIAN 
SCIENTIST. 


On July 8a fire broke outat the Volta 
Electrical Exposition, at Como, Italy, 
where there were gathered together 
not only many relics of Alessandro 


ALESSANDRO VOLTA. 


From an Engraving by Morghen. 


Volta, but also a large amount of elec- 
trical machinery illustrating the prog- 
ress of the electric arts during the last 
century. Although the relics of Volta, 
including much of his experimental 
apparatus, stored in a solid 
masonry receptacle, they were nearly 
all destroyed. Practically nothing 
was saved, except a few personal relics, 
including the senatorial sword pre- 
sented to him by Napoleon I and his 
Various medals and decorations. 


were 





children all but twoembraced religion, 
two of his sisters being nuns and three 
of his brothers priests of the Catholic 
Church. It is related of the childhood 
of Alessandro Volta that he developed 
so slowly that it was feared he was an 
imbecile. It was not until his fourth 
year that he began to talk, but his 
subsequent progress was very rapid, 
and even in childhood he showed an 
almost marvelous power for 
observing natural phenomena 
and investigating their causes. 

At the age of 13, he entered 
aschool of rhetoric, where he 
showed an unusual aptitude 
for composing poetry. While 
still a youth, he wrote an elab- 
orate poem of 80u verses on 
the seasons, using for this the 
Latin language. His educa- 
tion was further carried on in 
the College of the Jesuits in 
Rome, and in the Bensi Semi- 
nary, where his time was prac- 
tically divided between the 
physical and natural sciences 
and poetry. Before he was 18 
he had written an ode in 
French on the ascent of Mont 
Blane. <A little later, he was 
a regular correspondent of the 
famous Abbé Nollet, who gave him 
encouragement to publish accounts 
of his various researches and specu- 
lations in electricity. By the time 
he had attained the age of 26 
years, he had already published 
several important memoirs on scien- 
tific subjects. In1774, he was made a 








Some or Vouta’s Apparatus EXnibitrE 


The exposition was in commemora 
tion of the LOOth anniversary of the 
invention of the electric battery by 
Volta. This illustrious electrician was 
born at Como, on February 18, 1745, 
in a house that had been occupied by 
his family for over three centuries 
and a His 
members of the lesser aristocracy of 
Italy, but his father had wasted his 
patrimony in various excesses and, at 
the time of his birth, the family was 
comparatively poor. Of the seven 


quarter. parents were 


p AT Como. 


regent of the schools of Como, and 
in the following year he invented the 
electrophorus. This invention caused 
a considerable stir in the electrical 
world, and brought him many honors 
from numerous academical bodfes, 
finally leading to his appointment as 
Professor of Experimental Physics in 
the gymnasium at Como. Here he 
introduced an innovation in methods 
of teaching by using the Italian lan- 
guage instead of Latin in the writing 
of theses and exercises, Up to that 
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time it had been the custom to ug 
the learned language in the prepara. 
tion of philosophical documents, byt 
Volta felt that the physical truths 
which were to be demonstrated by 
experiments, the directions for the 
use of apparatus and the manipula. 
tion of the same could be much more 
clearly set forth to his students by 
the use of the vernacular. 
It appears that during the next 
few years much of his attention was 
directed to the study of chemistry, at 
that time a growing and vigorons s¢j- | 
ence. He invented the inflammable. 
air pistol, the hydrogen lamp, the eudi- 
ometer and much other philosophical 
apparatus of the same character, 
Traveling to Switzerland in his thirty. 
second vear he was received with much 
honor by the Academy of Physical 
Science in Zurich, and, in the follow. 
ing year, was called to the chair of 
physics in the University of Pavia, 
It was about this time that he pub. 
lished his memoir on the capacity of 
conductors, and invented the con- 
denser. It seems that during the 
next five years he traveled extensively, 
visiting the various capitals of 
Europe, making the acquaintance of 
many of the scientists of his time, 
among whom were Benjamin Frank- 
lin, Buffon and Lavoisier. His 
journey ended in London, where he 
read his paper on the condenser be- 
fore the Royal Academy, which pre- 
sented to him the Copley gold medal. 
Returning to Italy he visited the court 
of the Emperor Joseph II in Ger- 








ONE OF THE TABLES Usep By VoLTA IN Hits EXPERIMENTAL WORK. 


many, where he again received deco- 
rations for his scientific work. 

Upon his return to Italy he found 
that the discovery of Galvani upon 
the effect of artificial electricity on 
animal organisms was attracting much 
popular attention. This led Volta 


back to his electrical studies, with 
the result that, having carefully con- 


sidered all that Galvani had done,and 
disagreeing with his conclusions, he 
saw a new source of electricity in the 
contact of dissimilar metals. The in- 


— 
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vention of the electric battery was a 
consequence. 

This first battery consisted of a pile 
of alternate silver and zine disks, 
separated by disks of cloth, moistened 
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place on March 5, 1827, and his re- 
mains were interred in the cemetery 
at Camnago. In 1851 they 
moved to the tomb shown in one of 
the accompanying illustrations. 


were re- 


Electromobiles in Berlin. 
Several independent attempts are 
being made to introduce electrically 
propelled omnibuses the Berlin 
streets. Siemens & Ha!ske have just 


on 











VoutTa’s APPARATUS 


On 
the 


with brine or acidulated water. 
the terminal disk were ears for 
convenient attachment of 
With this simple apparatus the de- 
composition of water, the electric 
spark and many of the familiar man- 
ifestations of current electricity were 
first exhibited. 

Throughout the remainder of 
life Volta was the recipient of much 
honor and respect. His position was 
that of the foremost scientist of his 
day. In Geneva, in Paris, and in other 
cities he was received as the most 
eminent exponent of the physical 
sciences—then the leading matter of 
interest. Upon his appearance in 
Paris, Napoleon, then the First Con- 
sul, attended the meeting of the in- 
stitute at which Volta’s paper upon 
the electric battery was read and his 
experiments repeated. Llere the 
future emperor spoke, as a member 
of the institute, of the debt of grati- 
tude owed by science to the illustrious 
inventor, and proposed that he should 
receive a gold medal. Not content 
with this, the First Consul presented 
the Italian inventor with the sum of 
6,000 lire, an annual 
knighthood of the Legion of Honor, 
the medal of the Iron Cross, and 
made him a Senator and a Count of 
France. 

The closing years of Volta’s life 
were passed at Como and in his villa 
at Camnago. He lived to the great 
age of 82 years, his mind remaining 
clear till the last, and kept up a con- 
stant correspondence with the scien- 
tists of his time. His death took 


Wires. 


his 


allowance, a 


INCLUDING 





THE ELECTROPHORUS, 


Little is known of Volta’s private 
life, except that it was exemplary in 
all details. He was married in 179 
to a lady of a noble Italian family, 
and left three The greater 
part of his experimental apparatus 


SOnS. 


THE PILE AND 





THE ELECTROSCOPE. 


constructed an experimental omnibus 
on the perambulator principle with 
steering so that it can 
street-railway tracks. It is 


two wheels, 


run on 
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Lord Kelvin to Resign His Pro- 

fessorship. 

It is stated by tne London 
respondent of the Glasyow Herald 
that Lord Kelvin, who is at present 
intends 
chair of 


cor- 


in London, immediately to 
the Natural Phi- 
losophy in Glasgow University. 


resign 


-_—-_- 


New Process For Forming Accu- 
mulator Plates. 


The Llektrotechnische 
reports the 
factory at Brussels for the forming of 
accumulator plates by the Vuillot 
This consists in 
transforming the surface, or in some 
cases, the thickness of the 
positive plates into carbonate of lead, 
whereupon the plates are placed as 
an alkali bath, 
serves to the lead, at the 
same time giving it the desired spongy 
all, the lead 
plates are exposed to an atmosphere 


Rundschau 
proposed erection of a 


process. process 


whole 


electrodes in which 


reform 
modification. First of 
impregnated with carbonic acid, which 
in its action partially or completely 
transforms them into carbonate of 
lead. Then they are steeped in an 
alkali bath (for instance, a solution 
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Voutra’s TOMB AT CAMNAGO, 


had been preserved in various insti- 
tutions of learning in Italy, and most 
of them were exhibited at the ill- 
fated exposition in his native Como. 

Through the courtesy of the Seven- 
tific American, several illustrations 
of Volta’s experimental apparatus, a 
fac-simile of a manuscript letter by 
him, his portrait and a picture of his 
tomb are shown herewith, 
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Fac-SIMILE OF AN AUTOGRAPH LETTER BY VOLTA, CONCERNING 


also equipped with a collector, which 
enables its accumulators to be charged 
from the overhead trolley wires dur- 
the tracks. The 
vehicle is designed for a maximum 
speed of 28 kilometres per hour, its 
battery sufficing for a six-kilometre 
run on one charge. 


ing a journey over 


ELectric WAVEs. 


of ammonia), in which they are sub- 
jected, as an active medium, to the 
influence of electrolysis, 
which in a few hours transfers to the 
plates the desired qualities. Plates 
formed in this manner are claimed to 
possess great strength and dura- 


bility. 


secondary 








SCIENCE BREVITIES. 


A New Station Day Load—\M. Ilos- 
writing in L’Jndustrie 


describes a suggestion 


pitalier, 
Llectrique, 
made by M. des Carats for an entirely 
new use for current generated during 
the idle and light-load hours of a 
station. It is proposed that during 
these times the current should be 
sent through electrolytic cells in 
hotels, hospitals, laundries, ete., and 
the oxygen generated by the elec- 
trolysis of water used for the bleach- 
ing and cleaning of soiled clothes. 
To quote the author, ‘* Ordinary 
bleaching methods are injurious to 
the fabrics. Chlorine and alkalies 
attack the cellulose. Oxygen, on the 
contrary, cleans and whitens without 
altering the fiber, and furthermore is 
a powerful antiseptic.” This seems 
very interesting and perhaps not 
impractical, It would probably be 
worth while to try it. 

Rays Emitted from an Electrified 
Point — M.S. Leduc published recently 
in Comples Rendus some interesting 
researches upon rays emitted from an 
electrified point. A sharp point con- 
nected with either of the poles of an 
electro-static machine, the other pole 
being isolated emits non-luminous 
affect ordinary  photo- 
graphic plates in a few seconds, or even 


rays which 


ordinary photographie printing paper, 
which is much less sensitive. ‘These 
rays seem to possess the properties of 
the violet and ultra-violet rays of the 
spectrum. Dr. lFinsen,at Copenhagen, 
has shown the efficacious action of the 
ultra-violet rays of the spectrum in 
the treatment of certain skin diseases. 
The same action has also been attrib- 
uted to the wind blowing from an 
electrified point. The production by 
the electrified point of the same char- 
acter of rays used by Dr. Finsen is 
worthy of remark. 

Carbon Oxidizing Batteries—In a 
paper lately communicated to the 
Royal Society, Mr. Willard E. Case 
describes a new form of carbon-con- 
suming battery, in which a chloride 
of iron is used as a carrying agent for 
atmospheric oxygen which accom- 
plishes the solution of the carbon. A 
single-fluid cell was constructed, hav- 
ing as a positive electrode finely pow- 
dered sugar-carbon in a porous cup 
from which the air was exhausted so 
far as possible before and after it was 
immersed in the cell containing a 
solution of ferrie chloride. This, ow- 
ing to the vacuum, filtered into the 
cup and filled it, thereby doing away 
in a great measure with the atmos- 
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pheric oxygen present in the carbon. 
A platinized platinum sheet was used 
as the negative electrode. The elec- 
tro-motive force was .2 volt. A sim- 
ilar cell containing asolid carbon in a 
solution of ferrous chloride gave 
electro-motive forces up to .06 volt, 
while a cell containing carbon in di- 
lute ferric chloride solution and a 
platinum plate in concentrated ferric 
solution in a porous cup gave .1 volt. 
The theory of the cellis that the ferric 
chloride is reduced by the carbon to 
ferrous, parting with some of its oxy- 
gen, which enters. into combination 
with the carbon to produce a gaseous 
product and that the ferrous chloride 
which is formed is again reduced to 
ferric by the oxygen of the air. In 
this way the iron salt isa carrier of 
the oxygen. The research is one 
that is deeply interesting and it is to 
be hoped that further work along the 
same line will be undertaken, as the 
author leaves many points unex- 
plained and many interesting avenues 
of experiment unexplored. 


A Simple Method of Testing Dyna- 
mos—In a recent number of the 
Elektrotechnische Zeitschrift M. 
Liebenow describes a very simple and 
rapid method of testing dynamos in 
order to determine whether any 
changes in the efficiency have  oc- 
curred after a period of running, which 
consists of simply uncoupling the 
dynamo from the engine and running 
it as a motor, current for the purpose 
being taken from the bus-bars or 
direct from another machine until its 
speed of revolution has reached a 
given value, when the current is 
broken and at the same instant a 
stop-watch is started, and the time 
which the machine takes in gradually 
coming to rest is noted. If thisis done 
when the machine is new, or at any 
other time when it is known to be 
working at its highest efficiency, then 
at any other time the condition of 
the dynamo as regards the internal 
losses may be determined by conduct- 
ing a similar test for comparison with 
the standard. By making tests in this 
way, both with the fields excited and 
without, and also with the brushes on 
or off, an opportunity is afforded of 
testing the effect of each. Such tests 
will show: (1) Whether the bearings 
are in good order or not ; (2) whether 
the brush friction has become abnor- 
mal—and, with the fields excited ; (3) 
whatare the Foucault losses (for under 
this condition the armature will come 
to rest sooner than with the field 
open, since the Foucault current 
losses will then be added to the fric- 
tion losses in bringing it to rest). It 


may be pointed ont that the method 
does not attempt to do more than 
show the relative efficiency of the 
dynamo, as to determine the actual 
value by such methods it would be 
necessary to know the moment of 
inertia of the armature, which in 
most instances would be a_ very 
troublesome quantity to determine. 
An attempt was made in this diree- 
tion some while since, when the difti- 
culty was met by repeating the test 
with and without a heavy flywheel, 
and from the results of these the 
actual efficiency was calculated. It 
is obvious that instead of measuring 
the time taken by the machine to 
come to rest after the current is 
broken, we may count the number of 
revolutions, and use these as our 
basis of comparison. 


Uranium Radiation—The nature of 
the radiation emitted by uranium and 
its compounds has been investigated 
by Mr. E. Rutherford, with special 
reference to the electrical conduction 
produced, and the results published 
in the Philosophical Magazine. Very 
similar effects are produced in gases 
by uranium and Roentgen radiation. 
The author finds no evidence to show 
that polarization or refraction takes 
place; in this respect he differs from 
Becquerel, the discoverer of the uran- 
ium radiation, who concludes that 
polarization and refraction do occur. 
The theory of ionization, which sup- 
poses that the rays in passing through 
a gas produce positively and nega- 
tively charged particles in the gas, 
and that the number produced per 
second depends on the intensity of 
the radiation and the pressure, fur- 
nishes a satisfactory explanation of 
the electrical conductivity produced 
by uranium radiation. 

Experiments are described which 
show that uranium radiation is com- 
plex. In it there are present at least 
two distinct types of radiation—one 
that is very readily absorbed, called 
by the author the « radiation, and the 
other of a more penetrative character, 
termed the 3 radiation. There are 
indications that the 3 radiation is 
approximately homogeneous; this type 
passes through the substances tried 
with greater facility than the x radia- 
tion. In experiments with different 
uranium compounds it was found that 
the amount of the « radiation de- 
pended chiefly on the surface of the 
uranium compound, while the 3 radi- 
ation depended also on the thickness 
of the layer. The rate of leakage of 
electricity between two metal plates 
kept at different potentials and placed 
four centimetres apart, on one of which 
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metallic uranium or a compound of 
uranium was spread, was measured by 
means of an electrometer. The rate 
of leakage due to the 3 radiation jis, 
as a rule, small compared with that 
produced by the « radiation. The x 
radiation is strongly absorbed by gases, 
while the 8 radiation is only slightly 
so. In the vase Of photographic action 
it is found that the 2 radiation is the 
effective variety. 
difference in the power of penetration 
of the two types of radiation. The 
transparency of aluminum for the 3 
radiation is over 100 times as great as 
for the « radiation. The opacity of 
the metals aluminum, copper, silver, 
platinum for the 3 radiation follows 
the same order as their atomic weights, 
Platinum has an opacity 16 times as 
great as aluminum. The « radiation 
from uranium and its compounds is 
rapidly absorbed in its passage through 
The absorption for hydrogen, 
air and carbonic acid was determined, 
and was found to be least in hydrogen 
and greatest in carbonic acid. The 
results obtained on the variation of 
leakage with distance may be simply 
interpreted on the theory of ionization 
of the gas through which the radi- 
ation passes. ‘I'he absorption of the 
; radiation is comparatively slight. 
The absorption of the « radiation 
increases with increase of pressure 
and very approximately varies directly 
as the pressure. In one experiment 
it was found that the rate of leakage 
between two plates reached a maxt- 
mum when the gas was at a pressure 
of less than half an atmosphere and 
then decreased; at 10-centimetre 
pressure the rate of leakage was still 
greater than at atmospheric pressure. 
The rate of leakage increases at first 
with diminution of pressure. There 
appears to be approximately the same 
amount of ionization in all gases for 
the same absorption of energy. On 
comparing the velocities of the ions 
under similar conditions, in Roentgen 
and uranium conduction, it appears 
that the ions in the two types of con- 
duction are the same. 

The cause of the radiation con- 
tinuously emitted by uranium and 
its salts remains unknown. The 
results hitherto obtained point to the 
conclusion that uranium gives out 
types of radiation which, as regards 
their effect on gases, are similar to 
Roentgen rays and the secondary 
radiation emitted by metals when 
Roentgen rays fall upon them. J. J. 
Thomson has suggested that the 
regrouping of the constituents of the 
atom may give rise to electrical effects 
such as are produced in the ionization 
of a gas. ‘The energy spent in_ pro- 


There is a great 


gases. 


ducing uranium radiation is probably 
extremely small, so that the radiation 
could continue for long intervals of 
time without much diminution of the 
internal energy of the uranium. 
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A Great Water-Power Electric 
Plant at Sault Ste. [larie, 
Mich. 

The Michigan Lake Superior Power 
Company has projected and is now 
constructing at Sault Ste. Marie, 
Mich., the works required for the 
development of power from the falls 
of the St. Mary’s River at this point 

and the waters of Lake Superior. 

The difference in the mean eleyva- 
tion between the water surface above 
and below the fails is about 19 feet, 
and the mean discharge over the out- 
flow section at the falls about 70,000 
cubic fect per second. Theextent of 
this development is planned to be 
such that 40,000 horse-power of elec- 
trical energy will be realized, the 
available effective head being accepted 
at 16 feet and the volume of water re- 
quired at 31,250 cubic feet per second. 
The works now being constructed for 
this development consists of the in- 
take, the canal, the forebay and the 
power-house, all of which are designed, 
as to, dimensions, to conform to the 
hydraulic conditions required by the 
general result to be secured. 

The basis from which the hydraulic 
conditions have been evolved is the 
realization of 40,000 horse-power of 
electrical energy, to be available at 
any point within three miles from 
the power-house for manufacturing 
purposes. ‘The origin of this energy 
is to be from single-phase, low-voltage 
electric generators, coupled directly 
to the horizontal shafts of turbines, 
which latter are conditioned to de- 
velop 45,243 mechanical horse-power, 
thus providing for the losses entailed 
during the converting, transforming, 
transmitting and retransforming of 
the energy; or 45,243 mechanical 
horse-power, converted with seven 
per cent loss, will net 42,077 low- 
voltage electrical horse-power, which, 
transformed with one per cent loss, 
will net 41,655 high-voltage electrical 
horse-power, which, transmitted with 
three per cent loss, will net 40,405 
high-voltage electrical horse-power, 
which, retransformed with one per 
cent loss, will net 40,000 effective 
electrical horse-power. 

The turbines are to develop a mean 
efliciency of 80 per cent for a range 
of three-fourths to full gate opening, 
and the development of 45,243 me- 
chanical horse-power on the shaft 
therefore requires a gross hydraulic 
power of 56,554 horse-power. 

ee 

President Hudson, of the American 
Bell Telephone Company, is expected 
to sail for Europe this week, to be 
absent a month. 


ELECTRICAL REVIEW 


New Officials of the Sprague Elec- 
tric Company. 

Portraits of Mr. John E. Searles 
and Mr. Henry Hine, vice-president 
and generai manager of the Sprague 
Electric Company, respectively, are 
presented on this page. Mr. Searles, 
who is a widely known tinancier and a 




















Mr. Joun E. SEARLES, Vice&-PRESIDENT 


OF THE SPRAGUE ELECTRIC CoMPANY, 

or New York City. 
gentleman of force and enterprise, will 
assume active duties as the head of 
the company. Mr. for 
several years been interested in the 
company, but only since Vice presi- 
dent Jolhinson’s retirement a few weeks 
ago has he assumed official responsi- 
bilities, and the vast field of electrical 
manufacture will now 
earnest attention. 

Mr. Hine is widely known to the 
electrical field, and was for several 
years with the United States Electric 
Light Company, one of the pioneer 
manufacturers. His success in organ- 
izing and managing the Stanley Elec- 
tric Manufacturing Company,of Pitts- 
field, Mass., was mentioned last week. 
Mr. Hine will continue as general 
manager of the Pittsfield company, 
but will spend most of his time in 
New York city. Lieutenant Sprague 
and Mr. Lundell will both continue 
with the Sprague company to look 
after the technical work. 


Searles has 


engage his 


me 2 
Another Automobile Manufactur- 
ing Company. 

Pittsburgh and Allegheny capital- 
ists, with $1,000,000 capital stock, 
last week received a charter at Dover, 
Del., for manufacturing and selling 
automobiles in the name of the U. 8. 
Motor Company. ‘The company will 
also make electromobiles. 


AUTOMOBILES IN EUROPE. 


IMPRESSIONS OF AN AMERICAN ELEC- 
TRICAL ENGINEER. 

After a visit of several months in 
various Kuropean capitals, Mr. M. K. 
Kyre, of Duncan & Eyre, has returned 
to New York, and in an interview 
gave his impressions concerning the 
state of the automobile art in Europe 
to a member of the ELEcTRICAL ReE- 
VIEW staff. 

“There seems to be an erroneous 


impression,” he said, ‘concerning 


the widespread use of electromo- 
biles abroad. Probably 400 or 500 
at most are in use in Europe. 


There are a great number of gasoline 
and petroleum motor vehicles to be 
seen on the streets in Paris, but the 
number of electrical vehicles is sur- 
prisingly small. I think that gaso- 
line automobiles will never attain a 
permanent success—at least that they 
will never be used to any great extent 
in cities. All efforts so far to do 
away with the objectionable odors 
caused by these machines have failed, 
and their progress through a town is 
marked by a trail of malodorous va- 
por which is excessively disagreeable. 
Great numbers of such _ vehicles 
would, especially on a close, hot day, 
cause a most undesirable condition of 
things in the narrow and crowded 
streets of a city like New York.” 
Referring to the condition of 
certain of the larger cities, especially 

















Mr. Henry Hine, GENERAL MANAGER OF 
THE SPRAGUE ELEcTRIC COMPANY, OF 
New York Ciry. 

London, Mr. Eyre said that the 

congestion of travel in the principal 

thoroughfares was greater than that 
encountered in American cities, and 
constantly growing. On the Strand 
and other streets in London blockades 
lasting 20 minutes are of frequent 
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occurrence. ‘The electromobile being 
shorter than the 
now in use, and considerably more 


horse and vehicle 
manageable, would greatly diminish 
the tendency to blocking, and free 
the streets of the unnecessary and 
undesirable of the horse. 

Speaking 
which have 
Europe to foster automobilism, Mr. 
Eyre said that the suggestion con- 
tained in recent numbers of the ELEc- 
TRICAL REVIEW for the formation of 
a national automobile association was 
one that met with his entire approval, 
especially in view of the good results 
which had been obtained by similar 
organizations in European countries. 
The Automobile Club de France 
has wielded great influence in that 
country for the 
legislature and the definition of the 
position of automobilists, and has 
become also a powerful social and 
even political organization. In Eng- 
land a similar after a 
hard fight, secured the repeal of a law 
(which was passed when the only self- 
moving vehicles found upon ordinary 
roads were road-rollers and traction 
engines), requiring all self-propelled 
vehicles to be preceded by a man 
with a red flag, and to move at not 
more than four miles per hour. He 
spoke of the magnificent roads in 
France and of the fine English high- 
ways, and described a trip on an 
American built electromobile, using 
an English battery, from London to 
Brighton. On this trip of 53 miles 
an average speed of over 20 miles per 
hour was maintained, and the trip 
was made on one charge of the bat- 
tery. At times bursts of speed up 
to 35 miles per hour were made, the 
effect being a little alarming to one 
unaccustomed to travel over roads at 
railway velocity. Mr. Eyre thought 
that the future of automobiles was 
no less important than that of the 


electric street railway, and that there 
may be expected in this line some 
such development as had marked the 
electric light and the electric street 
railway. He is convinced that vast 
sums of money will be invested in 
the new industry of automobile 
building, and has faith that the 
electromobile will be developed to 
such a point that it will be the only 
vehicle in considerable use in cities 
five years from now. 
: ane e 
No Public Electromobiles in 
London ? 


It is reported from London that 
the Electric Cab Company has dis- 
missed its employés and closed its 
plant, chiefly in consequence of the 
difficulty it has had in finding drivers 
for the vehicles. 


occupancy 
of numerous associations 
been formed throughout 


passage of proper 


association, 
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THE ELECTRIC RAILWAY AND REAL 
ESTATE IN NEW YORK CITY. 

During the old horse-car days on 
the Boulevard (now Broadway) 1 

New York city, the erection of a new 


apartment building on the stretch 


between Seventy second and One 
Hundred and Tenth streets was in- 
frequent and attended with more 


than the usual risk likely to be taken 
by a builder or a real estate operator. 
When such buildings were put up, 
con- 
the 


amount of capital involved in the 


the owner limited the cost of 


struction, in order to lessen 
The result was that one of 


the 


venture. 


the most beautiful avenues in 


with a tree-covered, grass-bor- 
walk its 


asphalt driveways on either side, was 


city, 
dered down center, and 
disfigured by long intervals of board 
fence, covered with glaring advertise- 
ments, and enclosing vacant property. 
The principal cause for this condi- 
tion, which hindered the natural de- 
velopment of the Boulevard as a resi- 
dence thoroughfare, was the lack of 
Only 


who had to would ride on the ram- 


rapid-transit facilities. those 


shackle Boulevard horse cars. ‘The 
nearest elevated stations were two long 
blocks to the 


Seventy-second 


eastward, between 
One 


and Fourth streets, and from one to 


and Hundred 


six blocks further distant in a direc- 
North 


of One Hundred and Fourth street, 


tion parallel to the Boulevard. 


excepting the horse cars, the nearest 
approach to the elevated railways was 
by the One Hundred and T'wenty-fifth 
street crosstown line. Naturally,when 
a man could secure a living apartment 
in another and more easily accessible 
quarter of the city he did so, even at 
aslightly higherrental. Comparatively 
few people resided on the Boulevard ; 
primarily, because there were few 
apartments to be had and, secondarily, 
because of the reasons just noted. 
About six months ago, when it be- 
vame evident that the Third Avenue 
Railroad Company would substitute 
the underground trolley for 
the 


estate people waked up, property val- 


system 


horse cars on Boulevard, real 


ues increased and building operations 


ut once commenced. ‘To-day, al- 


though it is probable that the electric 


cars will not be running before Sep- 
tember 1, there is scarcely an available 
block on the Boulevard on which one 
or more buildings are not in course of 
erection. These new buildings range 
in cost from $50,000 to $300,000, and 
compare in merit with any others in 
New York city. 
logical purpose of the Boulevard is 
With a 


swift and almost noiseless system of 


The ultimate and 
being rapidly accomplished. 


transit throughout its length, giving 
connections with practically the whole 
street-railway system of the city, the 
natural advantages of the Boulevard 
now loom up, and it is predicted that 
within a very short time it will be- 
come one of the choicest and most 
desirable residence avenues in Greater 
New York—for all of which the elec- 


tric railway may be thanked. 





ELECTRIC FERRYBOATS. 
It is stated that electrically pro- 
pelled ferryboats will soon be put in 
operation across the Delaware River. 
between Philadelphia and Camden, 


N. J. 


in this connection is that such boats 


The most remarkable feature 


have not been used before. The 
steam ferryboat is generally worked 


under conditions that make it almost 
impossible to show high efficiency, 
especially when the course of the 
boat is short. The fires must burn 
while the boat is standing at either 
end of its journey and while it is 
making half speed. It must be pro- 
vided with engine and boiler capacity 
for its highest speed, and these can 
only be used a part of the time. 

With an electrical equipment, the 
charging may be done while the boat 
is in its slip at the end of each trip. 
Batteries full- 


charge limit are highly efficient, and 


worked near their 
such boats may be expected to show a 
but this 


is by no means all that will be gained 


considerable saving in coal, 


by displacing their steam machinery 
All 


space on the main and upper decks 


with accumulators and motors. 


required for working-beams, smoke- 
stacks, etc., will be saved, attendance 
will be lessened, vibration diminished, 
and the control-gear put in the pilot- 
that 
also operate the motors. 


house, so the steersman may 


In this way 
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the boat will be under perfect control, 
without the possibility of a mis. 


understanding in signals between 


pilot and engineman. 





RECKLESS ELECTROMOBILE 
DRIVING. 

It has been reported in the news. 
papers that Mr. W. K. Vanderbilt, 
Jr., 
mobile down a steep gradient, did 


recklessly steering an_ electro- 


something to the controlling gear of 
the machine, to which it exhibited 
immediate and violent objection by 
turning a somersault, throwing out 
the rider and trying to jump upon 
him with all four wheels. ‘This per- 
formance was suicidal for the electro. 
mobile, which broke its back, spilled 
its battery and otherwise put itself 
out of the running. Fortunately, the 
rider escaped without serious injury. 
What happened was, doubtless, that 
the machine was reversed while going 
down-hill at full speed, causing it to 
The accident 
teaches the supreme importance of 


throw a somersault. 
vare and understandiny in the hand- 
ling of the electromobile. One can 


not throw the reins upon its hack 
and let it jog along home; it will 
not, of its own volition, turn out to 
avoid another vehicle. Furthermore, 
it must not be allowed to run away 
down bills or compelled to turn cor- 
ners at too high a speed. ‘To sum it 
up, it takes nearly half as much ex- 
perience to steer an electromobile as 


to drive a horse. 





The loss, at one calamitous stroke, 
of the whole handiwork of Volta in 
the very act of the celebration of his 
centenary is a unique tragedy. In 
the interest of scientific history the 
preservation of the tools with which 
great results have been wrought is 
most desirable. Their presence en- 
genders a form of reverence for the 
great men of science who have used 
them for the advancement of man- 
kind, 


proper. 


and this reverence is entirely 
The destruction of Volta’s 
experimental apparatus is not for 
Italian electricians alone to bear, but 
isa loss to be deplored by the pro- 
fession in all parts of the world and 


for all time to come, 











§- 
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MUNICIPAL LIGHTING IN DETROIT. 


‘COST WAS A SECONDARY 
ERATION.” 


CONSID- 


To THE Epiror OF ELECTRICAL REVIEW: 

I have the ELEcTRICAL REVIEW of 
July 12, and have carefully read Mr. 
Samuel Insull’s article and your edi- 
torial, headed, ‘‘Municipal Madness.” 

The people of Detroit did not build 
the plant to please Mr. Insull or the 
REVIEW, nor to demonstrate to the 
world whether lighting by munici- 
palities was advisable or a thing to be 
avoided. ‘The question of cost was a 
secondary consideration. ‘T'wo pri- 
vate lighting companies had furnished 
light to the city; neither of them 
satisfactorily. ‘The last company did 
its work so badly that the city, dis- 
gusted with the service, decided to 
light itself. We are perfectly satis- 
fied with the result. 

It iseasy to put a lot of figures 
together, as Mr. Insull has, and show 
that the lighting costs a great deal 
more than it really does. I am_ not 
now a member of the Public Lighting 
Commission or I would give you fig- 
ures to show that Mr. Insull’s conclu- 
sions are unquestionably wrong, but I 
trust Mr. Starring, who has doubtless 
seen the articles referred to, will reply 
to them in such a way and with such 
carefully prepared figures that it will 
convince any one of the incorrectness 
of Mr. Insull’s conclusions. 

Mr. Insull’s statement that the 
Commission has ‘‘ pinched its saving 
out of its employés heartlessly,” is 
absolutely untrue. You seem to take 
this view of it in your editorial arti- 
cle, for you say, ‘“‘ purely political 
considerations prevent the municipal 
plant from going into the market for 
labor and making the best bargain for 
service. It is generally demanded 
that public servants be well paid.” 
Neither you nor Mr. Insull seem to 
understand that Detroit did not in- 
stall its lighting plant simply for the 
sake of saving money, but that what 
we wanted most was good service. 
Our lighting now is first-class. The 
plant is a magnificent one. Every- 
thing is kept up in excellent shape. 
and Detroit is more than satisfied 
with the result. 

J. L. Hupson. 

Detroit, Mich., July 17. 

| By his own admission Mr. Hudson 
substantiates the major proposition of 
Mr. Insull’s article—that electric light 
costs more than it ought in Detroit: 
it is fairly evident that the cost to 
taxpayers is not given over-anxious 
consideration there. 

Mr. Insull’s paper was about cost 
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of light; the editorial article was a 
showing of the folly of municipal 
operation of public-service installa- 
tions, the Detroit lighting system 
being a peculiarly conspicuous exam- 
ple-—Epiror EvLectricaL REVIEW. | 





Sparking Plugs for Gas Engines. 
To THE EpiTor oF ELecTricaL REVIEW : 

We notice, in your issue of July 19, 
a request for the address of manufac- 
turers or of dealers in sparking plugs 
for gas engines. We are pleased to 
call your attention to the fact that 
we have been manufacturing, for 
some years past, a plug or point for 
this service, possessing superior mer- 
its, and which is in extensive use by 
the principle gas engine manufactur- 
ers of this country to-day. Any com- 
munications, addressed by your corre- 
spondents to us, will receive prompt 
attention. 

BakER & COMPANY. 
Newark, N. J., July 21. 


- An Interrupted Electrolytic Inter- 


rupter. 
To THE Epiror oF ELECTRICAL REVIEW: 

Allow me to send for publication in 
your journal the following memor- 
andum in regard toa method of mak- 
ing practicable an electrolytic inter- 
rupter for X-ray work : 

An obstacle to the use of the elec- 
trolytic interrupter for X-ray work, in 
the form described by Wehnelt, is the 
stopping of the current after a short 
time; often the interrupter will work 
for a minute or two only or even less. 
To overcome this difficulty and to re- 
duce the number of interruptions 
per minute, I have put in the circuit 
with the interrupter a commutator, 
the speed of which can be readily 
varied. If the commutator makes 
about 2,500 breaks per minute, for 
example, the electrolytic interrupter 
runs without stopping, and the light 
in the Crookes tube is steady. 

Frascis H. Wriirams, M. D. 
Boston, July 20. 





Lieutenant Eames’s Views on an 
Automobile Association. 
To THE Epitor oF ELECTRICAL REVIEW : 

After a short absence from the of- 
fice we find awaiting us 
teemed communication of July 14, 
suggesting an automobile convention. 

While the suggestion is in itself an 


your es- 


excellent one, we are inclined to be- 
lieve that the time is not yet ripe for 
an automobile club along the lines 
suggested by you, It seems to us 
that the speculative nature of many 
of the automobile enterprises now in 
existence would be likely to introduce 


elements of self-interest and self-ad- 
vertising into the organization, which 
would interfere materially with the 
object in view. 

We are heartily in sympathy with 
any and every attempt to encourage 
the formation of automobile clubs of 
au purely social nature, and believe 
that the present time is ripe for this 
sort of thing. While an automobile 
association formed immediately might 
and probably would in some form 
survive what we believe 
the inevitable early dissensions, the 
that 
would occupy a commanding place 


would be 


chances such an organization 
among those interested in the art, 
would be greatly enhanced by post- 
poning the organization until the 
trade had 
stable. 

Ilowever, it is a source of great 
gratification to us to know that a 
journal of your prominence and _ po- 
sition takes so strong an interest in 
this matter, and we shall look for- 
ward with considerable interest to 
the results of your suggestion. 


become generally more 


Columbia and Electric Vehicle Com- 
pany, 

H. H. 

Hartford, Ct., July 18. 


EAMES. 


PERSONAL. 

Mr. J. Hl. Reid, of Pittsburgh, who 
is well known in electrical circles all 
over the country, visited New York 
city last week. 


Mr. Marcus Daly, the copper king 
of Montana, is said to be the anony- 
to the Uni- 
Chicago, announced re- 


mous donor of $10,000 
versity of 
cently, 


Mr. Thomas G. Grier, of the West- 
ern Electric Company, Chicago, and 
author of a ** Note Book of Wiring 
Tables,”” was among the out-of-town 
visitors to New York city last week. 


The Albert Medal of the Society of 
Arts has been awarded to Sir Wiiliam 
Crookes, F. R.S., ‘* for his extensive 
and laborious researches in chemistry 
and in physics, researches which have, 
in many instances, developed into 
useful and practical applications in 
the arts and manufactures.” 





OBITUARY. 

Charles F. Perry, superintendent of 
contracts for the Edison Electric H- 
luminating Company of Brooklyn, 
N. Y., fell dead on July 18 at his 
home in Brooklyn. He was one of 
the leading members of the Masonic 
order in Brooklyn, 
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The Tramways and Light Railways 
Association in England. 

The Tramways and Light Railways 
Association has been Organized in 
London to represent the industries 
named, along lines similar to those 
in which the American Street Rail- 
way Association has been so success- 
ful. The body will be governed by a 
president, vice-president, and a council 
of not more than 18 members. Messrs. 
George Richardson, George F. Fry, 
Emile Garcke, J. Barber Glenn, W. 
M. Murphy and Stephen Sellon, all 
prominent electric railway men, have 
been nominated as the first members 
of the council. Mr. A. M. Wilcox, 
editor of The Railway World, has 
been appointed honorary secretary, 
and his journal will be the official 
The first 
election of members will be held be- 
fore August 1. 


organ of the association. 





National Association of Municipal 
Electricians. 

The preliminary arrangements are 
about completed for the fourth an- 
nual convention of the National Associ- 
ation of Municipal Electricians, which 
will be held at Wilmington, Del., 
September 5, 6 and 7, 1899. All the 
space has been taken in the electrical 
exhibition which will be held in con- 
nection with the convention. Favor- 
able rates have been secured from the 
principal railroads. The Board of 
Trade of Wilmington has taken charge 
of the entertainment features of the 
meeting. 





New Niagara Suspension Bridge 
Opened. 

The new suspension bridge at Niag- 
ara Falls, connecting Lewiston Mount- 
ain with Queenston Heights, was 
opened to traffic on July 21 by the 
International ‘Traction 
This bridge was illustrated and fully 
described in the ELECTRICAL REVIEW 
for May 10, 1899, 


Company. 





Western Electric Company’s 
English Plant Burned. 

A newspaper cablegram from Lon- 
don, dated July 21, states that the 
Western Electric 
works at Woolwich, a new plant, had 
been totally burned out. The loss is 
estimated at £250,000. 


Company’s cable 





Electric Ferry boats. 

Plans are being matured for sub- 
stituting electricity for steam as the 
motive power on the ferryboats plying 
between Philadelphia, Pa,, and Cam- 
den, N. J, 
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ELEMENTS OF DESIGN FAVORABLE 
TO SPEED REGULATION IN 
PLANTS DRIVEN BY WATER- 
POWER.* 


BY DR. ALLAN V. GARRATT. 


In this paper the writer will en- 
deavor to describe those peculiarities 
of design of plant which have a spe- 
cial bearing on speed regulation, but 
no attempt will be made to discuss 
the theory, mechanical construction 
or merits of the various water- wheel 
governors on the market. 

The engineer is cften confronted 
with the problem of designing a plant 
upon an undeveloped or partly devel- 
oped water-power, and the desired 
end is to come out with a plant of 
good mechanical and electrical design, 
and yet have it such that the speed of 
the electrical apparatus may be main- 
tained within comparatively close 
limits under any load variations which 
can possibly occur, and to maintain 
the speed within very close limits 
under any working toad variations. 

The kind of generating apparatus 
used, and the nature of the load, pre- 
determines the degree of regulation 
which must be obtained under both 
accidental and working conditions, 
but it is quite evident that the tend- 
ency in modern plants is in the di- 
rection of apparatus which requires 
closer speed regulation, and more fa- 
cility in handling the speed than 
heretofore. 

It is quite possible to obtain on the 
market water-wheel governors which 
will—provided the design of plant is 
good—give quite as good a speed 
regulation as could be obtained if the 
plant were driven by first-class steam 
engines. 

There is more than one water-driven 
electric ‘plant in this country where 
auxiliary steam plants are used, in 
which the speed is fully as constant 
while the load is carried by the water- 
wheels as while it is carried by the 
steam plant. The plants of the 
Derby Gas Company, the Pawtucket 
Electric Company and the Woon- 
socket Electric Company may be re- 
ferred to as examples illustrating the 
above fact. 

The largest accidental load varia- 
tion which can occur is evidently an 
instantaneous change amounting to 
the full capacity of the water-wheels. 
The working load variations may be 
anything less than this. 

‘The writer has found, in a practice 
amounting to something over 90,000 
horse-power of water-wheels in the 
last four years, that with good water- 
wheels properly set and rigged, and 
controlled by governors of suitable 
design, the speed may be held within 
five or six per cent of normal upon 
circuit-breakers opening under full 
load, and that the speed may be 
brought back to normal in from five 
to 15 seconds, depending upon the 
amount of kinetic | energy in the rota- 

*A paper pre sented 


meeting of the 
Engineers, Boston, 


at the sixteenth general 
American Institute of Electrical 
June 27, 1899, 
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tive parts and moving water column. 
With incandescent loads of the or- 
dinary type, a recording tachometer 
will show a practically straight line. 
With ordinary electric railway loads, 
speed variations of about three per 
cent as a maximum may be expected. 
These figures are not intended to be 
of universal application, but are for 
simply showing the present state of 
the art. It should here be added 
that governors can be obtained which 
will permit any number of inde- 
pendent water-wheel units driving 
electrical units connected in parallel 
to be operated with perfect conven- 
ience and safety. It should also be 
noted that in the case of alternating 
units it is perfectly easy to get them 
at speed and in step for multiple con- 
nection without undue delay, and 
without any hand regulation. 

These desirable ends can not, how- 
ever, be obtained to their fullest 
extent if the general design of the 
hydraulic portion of the plant is bad. 
We will now consider those things, 
aside from the governor itself, which 
tend to make the regulation good or 
bad. 

As a preliminary thought let us 
consider for a moment that the prob- 
lem is quite different from steam 
engine governing, which naturally 
comes to the mind in this connection, 
for the reason that water is heavy, 
practically non-compressible or non- 
expansive, and must be transmitted 
to the water-wheel in large velume 
and at low velocity; while steam is 
light, highly compressible and ex- 
pansive, and may be transmitted to 
the engine in small volume and at 
high velocity. From this it follows 
that the engine valves are small, light 
and may be perfectly balanced, while 
water-wheel gates are necessarily large, 
heavy and are frequently, although 
often unnecessarily, out of balance. 
The inertia of the steam may be 
always neglected; the inertia of the 
water must be always considered. 

The problem of governing a water- 
wheel, then, involves moving large 
volumes of a heavy, practically incom- 
pressible fluid acted on by the force 
of gravity alone, and of moving pon- 
derous gates ; and this must be done 
with absolute precision and great 
promptness. Also adequate provision 
must be made for the momentum and 
inertia of the moving water and 
mechanical parts. 

To put our minds in a proper atti- 
tude to approach this subject, let us 
refresh our memories in regard to 
some of the relations of force, mass, 
velocity and time. 

We have here a mass free to move. 
Its property of inertia prevents its 
moving until some force is applied to 
it. When, however, I apply for a 
moment the force of my hand it 
begins to move, and when I stop push- 
ing it, it continues to move with a 
fixed velocity until I apply to it the 
same amount of force I used to put it 
in motion which brings it to a rest, 
and it can not move again until a new 
force is applied to it. 

I have here a pendulum beating 
seconds, and here (Fig. 1) are two 
masses consisting of pairs of balanced 


weights suspended by fine wires over 
pulleys which have as little friction 
as possible. One of these masses is 
twice as great as the other. If we 
apply to them equal forces in the 
shape of small additional weights we 
will find that at the end of one sec- 
ond the smaller mass has acquired 
twice the velocity of the larger mass ; 
or, in other words, where forces are 
equal the rates of acceleration are in- 
versely proportional to the masses. 

But now I have here two equal 
masses (Fig. 2), and if we apply to 
them two forces—one twice as great 
as the other—we will observe that at 
the end of one second, the velocity of 
the mass acted upon by the larger 
force is twice as great as that of the 
mass acted upon by the smaller force ; 
or, in other words, where masses are 
equal, the velocities are proportional 
to the forces. 

Now, I have here two masses 
(Fig. 3), one twice as great as the 
other, and if we apply to the larger 
mass a force twice as great as that 
which we apply to the smaller mass, 
we will observe that at the end of one 
second, their velocities are the same; 
or, in other words, for equal veloci- 
ties, the forces must be proportional 
to the masses. 

Or, to generalize: 
versely proportional to masses, 
directly proportional to forces. 

Or, by assuming the unit of. force 
as that force which will, in unit time, 
give unit mass unit velocity, we may 
formularize the phenomena we have 
observed, by writing 
Force X Time = Mass x Velocity (1) 
from which we may get by trans- 
position 


Velocities are in- 
and 


Mass x Velocity 








Force = (2) 
Time 
Mass xX Velocity 
Time = _—- (3) 
Force 
Force X Time 
Mass = — (4) 








Velocity 
Force x Time 
Velocity = —— (5) 
Mass 


The product of “force” into 
‘time is called ‘‘impulse,” and the 


product of ‘*mass” into ** velocity” 
is called *‘ momentum ™; the equation 
teaches us that an “impulse” is 
equal to the ‘‘momentum” which 
it produces. 

It is chiefly with the practical laws 
we have just enunciated that we have 
to do in regulating the speed of water- 
wheels. 

Let us examine still further into 
the matter. We know that if we let 
any weight fall freely under the force 
of gravity—or, as it is usually writ- 
ten, with a force = g—at the end of 
one second it will have acquired a 
velocity of approximately 32.2 feet 
per second; or, if we throwany weight 
up with an initial velocity of 32.2 feet 
per second, the force of gravity will 
stop it in one second. 

In the latter case, the velocity at 
the start=32.2, and the velocity at 
the end of the second = 0, and the 
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mean or average velocity and the dis- 
tance it will travel = 32.2 + 2= 16.1 
in the first second. ‘Therefore, the 
work in foot-pounds, which any weight 
can do by being thrown vertically with 
an initial velocity of 32.2 feet per 
g 

— feet. 

2 


second = weight x 


Please note that in the above case, 
the initial velocity (¥}=y9 or 32.2, 
and that V+g= 1. 

it, howorer, we have thrown the 
weight upward with an initial velocity 
twice as great as before; i. e., 64.4 
feet per second, the force of gravity 
would stop it in two seconds; but the 
mean velocity in this case is 64.4+ 
2=32.2, which is twice what it was 
before, and we mustalso note that it 
was traveling upward twice as long as 
it was before; hence by doubling both 
the velocity and the length of time, 
it will ascend four times as _ far. 
Thus, by doubling its V +4, which 
in the latter case = 2, we have enabled 
the weight to do four times the work. 
Or, we may truthfully state that in 
the second case the work equals that 
in the first case multiplied by (V+y)?*; 
or, formulating it 


Work in foot-pounds = weight 


g vy? 
Ke (—) (6) 
2 \y 
Work in foot pounds = weight 
y V2 
x—x— (7) 
2 g? 


Work in foot-pounds = weight 


eed (5) 
2g 
or we may more conveniently write it 
Weight 
Work in foot-pounds = 
J 
ye 
x= (9) 
2 


which is the form in which we will 
have occasion to most often use it. 

As this is a universal law, applicable 
to any force and any velocity, it is 
applicable to water falling under the 
influence of gravity. 

To fix it in our minds let us apply 
it numerically to the masses with 
which we have been experimenting. 
Start with the masses as shown in 
Fig. 2. 

Let the masses Vand .V, be equal, 





and let them each be numerically 
equaltol. Let A= 2and F, = 4. 
Let their time of action 7, = 1 
second, then their velocities at the 
end of the time 7' will be 
Ear 2 
UP es) ee ee 
M 1 
Pot 4x1 
y Se a ae 
M | 


1 

Now at the end of the time 7’ stop 
the action of the forees #’ and F, 
and apply to the masses and, in 
an opposite direction a new force 
2. This new force will stop 
the masses in the following lengths 
of time : 


ae 











July 26, 1899 





Mex x2 
flr es 
F, 2 
Mx V, Lx4 
ip = = =, 
: Fr, 2 


But the space S, and S, through 
which they will travel before 
stop will be 





s,;=—= =] 
» 2 
V.T, 4X 2 
S,= -= = 
aa 2 
or the masses are as eae 
and the forces applied to them 


are as 2:4 
for lengths of time which are as 1 : 
which give them velocities which 

are aS y. 
and cause them to travel through 

spaces which are, during time 

T, as 1 
consequently doing work on them 

which are as 


— 
— 


ww 
rs 


ew 





2X 2 4x4 
1X ot. xX ————— Fee 
2 2 
They can then oppose equal forces 
through spaces which are as_ 1:4 


during lengths of time which 

are as 1 
consequently doing amounts of 

work which areas #’ Sand F'S, 

or (2 x 1): (2 X 4) or 2:8 

In the above case the masses WW and 
M, should consist of weights 32 2 
pounds; that is, the weight at each 
end of the wire should be 16.1. The 
force /’= 2 pounds, /', = 4 pounds, 
F, =2 pounds. <A pendulum 39.1 
inches long from center of weight to 
point of support will beat near enough 
seconds for ordinary experimental 
purposes. A few experiments care- 
fully carried out with the apparatus 
shown in Figs. 1, 2 and 3 will teach 
one more about the relations of mass, 
force, time and velocity than can 
readily be learned in any other way. 

We are now prepared to see the 
application of the laws, and the for- 
mulxz we have written, directly to one 
of the most important details con- 
nected with the installation of water- 
wheels. ‘This can be best shown by 
an example. 

We have here two water-wheels 
(Fig. 4) operating under the same 
head, which we will assume to be nine 
(9) feet. You will observe that 
although the head is the same in both 
cases, one wheel—which we will 
designate No. 1—is set in an open 
flume of ample size; while the other 
wheel—which we will designate as 
No, 2—is in a closed flume connected 
to open water by a long closed pipe 
which is nearly horizontal. The be- 
havior of these two wheels when oper- 
ating under variable load is entirely 
different. 

Let us assume, for the purposes of 
argument, that the efticiency of the 
wheel is the same at all stages of 
gate, and that the amount of water 
which passes through the wheel is 
proportional to the gate opening, and 
that the power of the wheel is propor- 
tional to the amount of water which 
passes through it under constant 


ew 


they 
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pressure. Now, if the wheel is 
operating at full gate and half the 
load is suddenly thrown off, and the 
suitably designed governor attached 
to the wheel promptly shuts the gates 
so that only one-half as much water 
can pass as when the wheel was at 
full gate, it is evident that the speed 
will remain comparatively constant. 

Let us see if this will be the case 
with wheel No. 2. If it is operating 
at full load, and half the load is in- 
stantly thrown off, and the governor 
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than we would expect to do in prac- 
tice. Suppose we slow up the water 


column in two seconds, then the 
energy expended = 186,330 + 550 
> ae: 169 horse-power for two 
seconds. The above value of horse- 
power would not hold strictly true 
unless the rate at which the gate 


closed was proportional to the rate at 
which the water column slowed up; 
but the total foot-pounds expended 
on the wheel would beas above stated. 
value of 


To find the exact horse- 
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TO SPEED 


REGULATION IN PLANTS DRIVEN BY WATER-POWER.” 


promptly shuts the gates so that only 
half as much water can pass, it is 
evident that the velocity of the water 
in the closed pipe must be reduced 
one-half. 

If we assume that the water in the 
pipe weighs 1,000,000 pounds, and 
has a velocity at full head of four 
feet per second, its energy Nee form- 
ula 9) 1,000,000 -- 32.2 x 42 = 
2 = 248,440 foot-pounds, pole if the 
water velocity at half load is two feet 
per second, then its energy = 1,000,- 
000 = 32.2 X 2% + 2 = 62,110 foot- 
pounds, and the difference between 
these two amounts of energy, 248,- 
440 —62,110 = 186,330 foot-pounds, 
must be expended upon the water- 
wheel before the water velocity is re- 
duced to two feet per second. 

If it were expended in one second 
it would 186,330 550 horse- 
power, but this is a little quicker 


power at any instant of time, would 
require a more elaborate mathematical 
treatment of the problem than the 
time now at our disposal permits; but 
the significant fact to which I wish 
to call your attention is that this work 
done upon the water-wheel in slowing 
up the water column, is entirely in- 
dependent of, and in excess of, the 
work which is expended upon the 
water-wheel when it is working nor- 
mally at half gate, with the water 
column moving at a fixed velocity. 
It is evident that the above amount 
of work done upon the wheel while 
the water column is slowing up, would 
tend to make the speed of the water- 
wheel run high if the governor only 
half closed the gates. In fact, the 
gevernor would have to set the gates 
much nearer closed than one-half; or, 
to speak more accurately, the governor 
would, at each instant of time, have 
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to hold the gates at such a position 
that the power developed by the wheel, 
due to the working head plus the in- 
stantaneous value of power being de- 
veloped by the slowing water column, 
equaled the load upon the wheel. 

This might be found to be quite 
unfeasible, for the pressure developed 
on the closed pipe and _ wheel-case 
might be dangerous, or the gate might 
be too ponderous or too badly rigged 
to permit of the requisite promptness 
of motion. 

The maximum pressure which would 
be developed at any instant of time at 
the water-wheel, would be an impossi- 
ble thing to calculate without knowing 
a great deal more about the venting 
areas and time-ratio of closing them 


than can ordinarily be found out in 
practice. All that can be predeter- 
mined is what may be called, for want 
of a better term, the time-average 
pressure. This can easily be deter- 


mined as follows: 
Let P = the time-average pressure. 
L =the length of the closed 
flume in feet. 
"= the water velocity in feet 
per second. 
7’ =the time in seconds in 
which the water velocity 
is arrested. 


_ 


K 


1 = the area of a square inch 
expressed in square feet= 
00694. 

Then 
KX@4xX LXV 
P=——_———-—__ (10) 
32.2 x T 


It will be observed that 
K xX 62.4 


= .01324 is a constant, call 








32.2 


this A’, and the formula becomes 
ox Lx ¥ 
| ee 











(11) 
1 

Applying this to the flume we have 
been discussing in which 


L = 300 
v=2 
/ iT 


01324 x 300 x 2 





we have P = = aes 


9 


~ 


As a water column one foot high 
exerts a pressure of .43 pound per 
square inch, it follows that a pressure 
of 3.97 pounds per square inch repre- 
sents a head of 3.97 + .43 = 9.2 feet. 
In other words, if the pressure on the 
wheel could have been kept constant 
all the time the water column was 
slowing up from four feet per second 


to two feet per second, the wheel 
would have been working under 
9+ 9.2 = 18.2 feet of head, instead 


of under nine feet of head as it 
should have been. 

From experience we know that it 
is impossible to close the water-wheel 
gates at such a rate as to keep the 
pressure constant, and, as a matter of 
fact, during some portion of the two 
seconds the water pressure would‘ 
have been greatly in excess of 3.97 
pounds per square inch above normal, 
with a correspondingly large disturb- 
ance of the speed. 

(To be concluded) 
i 
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Street-Railway Strike in Cleve- 
land. 

The dissatistied employés of the 
Big Consolidated Street Railway, of 
Cleveland, Ohio, went on strike on 
July 19, and since then instances of 
been frequent. On 
the night the strike was declared, 
a car was” blown up with dynamite 


violence have 


on Prospect street, and a woman pas- 
Mobs 
gathered in various parts of the city, 
and the riot signal was sent to police 
headquarters from different 
points. Overhead wires on the Big 
Consolidated system were pulled down 
in many instances. 

The rioting continuing on July 21, 
Mayor Farley 
Bushnell for troops, and received in- 
structions to call out all the militia 
in Cleveland, if required. The naval 
reserves, three troops of volunteer 
cavalry, the Cleveland battery and 
the fifth regiment of infantry were 
called out on July 22. The military 
force comprised about 600 men in all. 

Threats of personal violence were 
made against President Everett and 
other officials of the Big Consolidated 
road. A number of linemen con- 
nected with the United States Tele- 
phone Company, in which Mr. Ever- 
ett is interested, went on a sympa- 
thetic strike, and called in gangs of 
men working in surrounding towns. 

On July 22, a Euclid avenue car 
was blown up with dynamite by the 
strikers and 18 persons were hurt. 
The militia made several bayonet 
charges and numerous persons in the 
mob were injured. The police also 
took a hand in dispersing the crowds. 
The city was in a state of anarchy, 
and President Everett removed his 
family to the suburbs for safety. 
During the night of July 23, the 
electric light lines were cut by the 
strikers, and the city was in darkness 
for half an hour. The tire depart- 
ment was called out to quench fires 
built by the rioters on the street rail- 
way tracks. 

The rioting continued in various 
parts of the city on July 23, and 
several cars were dynamited by the 
strikers. A number of passengers 
were injured by nitro-glycerine and 
dynamite explosions. A non-union 
conductor shot and killed a_ boy 
who was in a crowd that threw 
stones. Barricades were built by 
the strikers on the railway tracks 
at 50 places in the city. Soldiers were 
patrollng the streets, but their num- 
ber was wholly inadequate, and it was 
expected that more troops would be 
ordered out. The street-railway com- 
pany refused to have anything to do 
with the union, and it was evident that 
order could only be restored by force. 
The-members of Battery A, with 
eight Gatling guns, were on duty at 
important street crossings. The union 
is extending the linemen’s strike to 
all points touched by the United 
States Telephone Company. 


senger was injured seriously. 


seven 


requested Governor 
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Failure of the Street-Railway 
Strikes in Brooklyn and 
New York City. 

As predicted in the ELECTRICAL 
REVIEW last week, the alleged strike 
of employés of the Brooklyn, N. Y., 
Rapid Transit Ratlroad, which was 
ordered on July 16, came to an end 
on July 20, with nothing accomplished 
except slight damage caused by a few 
instances of mob violence. <An at- 
tempt was made to blow up an ele- 
vated railroad structure in Brooklyn, 
but it failed, and the police believe 
they have the guilty persons under 
surveillance. Another attempt was 
made to blow up a trolley car by plac- 
ing a stick of dynamite on the track, 
but this was discovered in time to 
prevent any catastrophe. ‘The quick 
and efficient work of the police force 
is largely responsible for the prompt 
quelling of disorder. 


A Storage-Battery Booster. 

There has been shipped recently to 
the La Capital Company, Buenos 
Ayres, South America, a booster to 
be used in connection with the ex- 
tensive electric system of this com- 
pany. The accompanying illustra- 
tion shows the general features of 
the machine, which 
100-horse-power motor adapted to 
use current from the railway feeders, 
varying in pressure from 550 to 650 
volts. At the latter pressure the 
speed is 1,000 revolutions per min- 
ute. 

The generator has a double com- 
mutator and is compound wound, 
with a capacity of 1,000 amperes at 
60 volts, or 500 amperes at 110 volts. 
Provision is made at the switchboard 
for using the shunt and series coils 
separately, the series winding giv- 
volts, while 


consists of a 


ing a pressure of 60 
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Another Third-Rail Line Opened. 

The Braintree - Cchasset, Mass,, 
branch of the New York, New Haven 
& Hartford Railruad began running 
all its regular trains by the third-rail 
system on July 24. Col. N. H. Heft, 
supervisor of the electrical depart- 
ment of the road, said: 


“We regard the opening of this 
system as one of the most important 
ventures in many years. We intend 
to draw regular passenger trains 
on the Braintree - Cohasset branch, 
hauling as many as 8 or 10 cars, if 
necessary. ‘The length of the new 
branch, 12 miles, will furnish a 
thorough test of the third-rail system, 
and the result of the experiment will 
determine whether this system will be 
introduced on many other branches 
of the consolidated road.” 


> ~ 
LITERARY. 


The Street Railway Journal is now 





On the morning of July 20 an at- 
tempt was made to tie up the electric 
railways comprised in the system of 
the Metropolitan Street Railway Com- 
pany, of New York city. The at- 
tempt failed miserably, the only in- 
stances of disorder being one or two 
small outbreaks in the upper part of 
Second avenue. Less than 120 men 
of the total number of employés of 
the Metropolitan company went out, 
and only a part of these stayed out. 
From the point of view of the passen- 
ger no strike was in evidence, and ap- 
parently there were as many cars run 
us under ordinary circumstances. 

Among the thinking men, of 
whom there are many, employed by 
both the Brooklyn and New York 
roads there was no good reason fora 
strike, which is why the efforts of the 
Knights of Labor did not succeed. 


ia ee sé 


Mr. J. E. Woodbridge, editor of 


the American Electrician, and Miss 
Ethel Hotchkiss, daughter of Mr. 


and Mrs. J. 
ried on July 23 
New York city. 


Fk. Hotchkiss, were mar- 
at Grace Church, 


A SToRAGE-BATTERY Booster. 


the shunt winding produces 119 
volts. The machine is equipped 
with a shaft oscillator which is of the 
automatic magnetic type. The ma- 
chines are rigidly connected by a 
flanged coupling, and are mounted 
on a heavy iron sub-base, which re- 
sults in perfect alignment. While 
under test, in the presence of the 
purchaser’s engineer, this machine, 
it is stated, was shown to possess a 
perfect electrical and mechanical bal- 
ance, and to run cool throughout its 
several parts. 

This is the second booster which 
the makers, the Bullock Electric 
Manufacturing Company, of Cincin- 
nati, Ohio, have furnished the La 
Capital Company. The most reli- 
able machinery must be selected for 
such a far off installation, as failure 
so distant from the source of pro- 
duction would be disastrous to the 
business interests of the operating 
company. sla ; 

Windsor Castle, one of Queen Vic- 
toria’s residences, is to be equipped 
with 50 sets of electric bells and fire- 
alarm boxes of American manufac- 
ture. 


publishing, in addition to its regular 
monthly issue, a weekly news edition 
containing a digest of the street rail- 
way happenings of the world. 


The fiction number of Scribner's 
Magazine has come to be an annual 
event of importance to writers and 
readers of short stories. In it, during 
the past 10 years, have appeared the 
most notable short stories of writers 
established in reputation, and writers 
whose reputations began with their 
appearance in this issue. The pres- 
ent fiction number (August) is re- 
markable for its color printing, its 
brilliant pictures by young artists, 
and the high excellence of the short 
stories. 

~_>- 

A certificate of the consolidation of 
the Glens Falls, N. Y.. Gas Light 
Company and the Glens Falls Electric 
Light and Power Company, under the 
name of the Glens Falls Gas and Elec- 
tric Light Company, with a capital of 
$250,000, has been filed. The direct- 
ors ‘are EF. S. Butterworth, W. F. 
Peacock and Lewis U. Herckenrath, 
of New York city. 
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Irrigation by Electricity. 

A more than usually interesting in- 
stallation has just been completed 
in California. The Mount Whitney 
Power Company determined to use 
power, provided by the 
Sierras, to supply irrigation to the 
lowlands surrounding Visalia. ‘The 
president of the company, Mr. William 
H. Hammond, secured the necessary 
capital, and at the end of last year 
consulted with the Westinghouse 
Electric and Mannfacturing Com- 
pany, who designed a system to gen- 
erate electricity in the mountains, 
and to transmit electric current to the 
adjoining San Joaquin valley for dis- 
tribution at several substations, from 
which it would be further distributed 
wherever power might be required 
for pumping and other purposes. 
The electrical scheme was designed by 
the company’s engineers, and adapted 
to local requirements. ‘This venture 
being the first electrical installation 
applied mainly for irrigation, it 
has many novel features, and pre- 
sented many difficulties, which have 
all been successfully surmounted. 
The 1,800 horse-power or energy gen- 
erated at the central station had to 
be transmitted upwards of 40 miles. 
As the plant has but recently been 
inaugurated, it is too early to speak 
of its success, but there is every 
reason to suppose that the benefits 
derived from this system of irriga- 
tion, operated by electricity, will lead 
to further large undertakings of a 
similar character. 

Mr. Hammond contracted for a 
complete plant for generation and 
transmission of electrical current. 
The main generating station is at 
Mount Whitney. It is equipped with 
the best and most improved ma- 
chinery. Power is supplied by water 
from the east fork of the Kaweah 
River, diverted at Oak Flat, 45 miles 
from Visalia, at an altitude of 2,400 
feet. A tunnel 47 feet in length runs 
through solid granite into a pool in 
the river, so deep that no drift will 
interfere with the outlet. From this 
tunnel the water is carried in a flume 
nearly six miles, the water traveling 
that distance in one hour and ten 
minutes; it then enters a pipe-line 
3,300 feet long, which makes a de- 
scent of 1,300 feet in that distance. 
The current of water operates Pelton 
water-wheels, which are direct-con- 
nected to three 450-kilowatt West- 
inghouse alternating-current genera- 


tors. The illustration shows one 
of these generators, which are 
of the revolving armature type, 


three-phase, 440 volts, running at 
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514 revolutions per minute. The 
generators are guaranteed to oper- 
ute at full load for 24 with 
a temperature not 
degrees centigrade above the sur- 
rounding air; or at an overload of 25 
per cent for 24 hours with a tempera- 
ture not exceeding 50 degrees centi- 
grade above the surrounding air; or 


hours 
exceeding 40 


at 50 per cent overload for two hours, 
temperature not to exceed 60 degrees 


REVIEW 


current over the valley. Conducting 
lines are led toVisalia, Tulare, Exeter, 
Lindsay and Porterville. The dis- 
tance from Mount Whitney to Visalia 
is 29 miles; to Tulare, 40 miles; 
Porterville, 43 miles. To transmit 
the electric current to these distant 
points the Mount Whitney power-sta- 
tion is equipped with four 500-kilo- 
watt Westinghouse oil-insulated, air- 
cooled transformers, which raise the 





“TRRIGATION BY ELecrriciry ’—WESTINGHOUSE 450-KtLowatTtT, THREE-PHASE 
GENERATOR AT THE Mount Wuitrney Power ComMPany’s PLANT. 


centigrade above the surrounding air. 
Two direct-current multipolar gener- 
ators, each of 15 kilowatts, with 
electro-motive force 125 volts, are 
used for exciting the three large gen- 
erators. These exciters are direct- 
connected to water-wheels. 
A very complete switchboard was pro- 
vided for this station, consisting of 
three alternating-current generator 
panels, one exciter panel and one 
transformer panel. 
panel is furnished with voltmeter, 
ammeter, one integrating wattmeter, 
three-pole quick-break main switch, 
rheostat and all modern appliances. 
The other panels are also fully fur- 
nished with modern devices. From 
the central station at Mount Whit- 
ney the current is transmitted to 
several substations which distribute 


smaller 


Each generator 


current from 440 volts, three phase, 
to either 17,000 volts, or 34,000 volts, 
for transmission to the substations. 
The efticiency of these transformers 
is guaranteed to be, at full load, 98.4 
per cent. Three Wurts non-arcing 
lighining-arrester coils are provided 
for the protection of the station, and 
others for the substations. The Vi- 
salia substation is equipped with four 
75-kilowatt, oil-insulated, self-cooling 
Westinghouse which 
lower the transmitted current from 
the transmission circuit to 2,000 
volts, together with switchboard, 
lightning arresters and type ‘*C” 


transformers, 


line arresters for the distributing 
lines. The other substations are 


similarly provided, according to the 
amount of power required in each. 
At present Visalia is using 344 horse- 


+e wre ree war 


59 


power; Tulare, 90 horse-power; Lind- 
say, 175 horse-power, and Porterville, 
But these quantities 
will soon be increased for lighting, 
manufacturing and pumping purposes. 
The supply of power will be con- 
tinuous, night and day, and will 
materially reduce the cost of power 
and lights. From the various sub- 
stations current will be distributed 
at a lower potential, suitable for 
operating various motors attached 
to pumps, which draw water from 


90 horse- power. 


wells for irrigation purposes. A large 
number of Westinghouse motors, 


ranging from one-half horse-power to 
30 horse-power, have been shipped to 
this district to be -driven by the 
power from Mount Whitney sta- 
tion. ‘The electric current was con- 
veyed to Visalia, June 29, for the 
first time, and the city supplied with 
electric illumination. that night. 
During the last two seasons California 
has suffered so greatly from the 
effects of the drought, that the 
farmers of Tulare County expect that 
the introduction of electricity will 
open a new era for them. The uncer- 
tainty of the seasons being removed 
by the assurance of a constant supply 
of water from wells for irrigating 
their lands will add greatly to the 
value of property in that district. A 
large part of the cultivation of Cali- 
fornia is dependent upon irrigation, 
and extensive canals are employed for 
this purpose. The electric transmis- 
sion supplements this and will be of 
great value in many places where it 
is impracticable to obtain water by 
other methods and where water hap- 
pens to be within a short distance of 
the surface. 


DIVIDENDS. 

The directors of Twin City Rapid 
Transit Company, of St. Paul, Minn., 
have declared a dividend of one per 
cent on the common stock, payable 
August 15. Books close August 11. 


The Albany, N. Y., Railroad Com- 
pany has declared its regular quarterly 
dividend of one and one-half per cent 
and its usual extra dividend of one per 
cent. Both dividends are payable 
August 1 to stockholders of record 
July 21. 


The directors of the Edison Elec- 
tric Illuminating Company of Bos- 
ton have declared the usual quarterly 
dividend of two per cent, payable 
August 1 to stock of record July 20. 
Books closed on July 20 and will re- 
open August 2. 
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ELECTRIC RAILWAY NOTES. 

It is stated that the employés of 
the Boston Elevated Railway Com- 
pany are paid higher wages than on 
any other street-railway line in the 
world. 


The Twin City Electric Railway 
Company’s car barns at St. Paul, 
Minn., were burned at midnight on 
July 18, and 60 cars were destroyed. 
The loss is $125,000. 

The New Bedford, Middleborough 
«& Brockton, Mass., Street Railway 
has been granted an extension of its 
frauchise, allowing the road to extend 
its lines into Taunton. 

New York and Boston capitalists 
are said to be interested in a project 
to construct an electric road through 
the northern section of Frederick 
County, Md., to Gettysburg, Pa. The 
road will be 22 miles long. 


A decree has been handed down in 
the Cireuit Court at Fort Wayne, 
Ind., for sale of the Fort Wayne 
Consolidated Street Railway, to sat- 
isfy a mortgage for $724,629 held by 
the Guaranty Company, of New York 
city. 

Orders have been given by Metro- 
politan Street Railway Company, of 
New York city, for ironwork for the 
extension of the Fourth avenue un- 
derground trolley line from its pres- 
ent terminus, near Brooklyn Bridge, 
to the Post Office. 


A large foree of men are at work 
laying tracks fora trolley road through 
Rockaway Park, Long Island, Justice 
Maddox having vacated the injunction 
granted last April to the Rockaway 
Park Improvement Company to pre- 
vent construction by the Rockaway 
Beach Railroad. 


The stockholders of Third Avenue 
Railroad Company, of New York city, 
have voted to increase the capital 

stock from $12,000,000 to $40,000,000. 
Stockholders of the Forty-Second 
Street, Manhattanville & St. Nicho- 
las Avenue Railroad have voted to in- 
crease the capital stock from $2,500,- 
000 to $7,500,000. 


The Hanover, Mass., Street Rail- 
way Company, the consolidated road 
embodying the five roads on the south 
shore in or near Hingham, has organ- 
ized and elected the following officers 
and directors: President, A. L. Reg- 
ister ; vice-president, Hon. J. J. Whip- 
ple; treasurer, Geo. A. W. Dodge; 
secretary, Gardner F. Welds; direct- 


ors, Oliver E. Williams, David Pep- 
per, Jr., Clarence Burgen and Herbert 
Nash. ‘The road proposes to change 
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its name to the South Shore & Boston 
Street Railway. 


The electric conduit construction 
on the Third Avenue Railroad Com- 
pany’s Boulevard line, in New York 
city, which was described in last 
week’s ELECTRICAL REVIEW, is pro- 
ceeding at a rapid rate and it is ex- 
pected that electric cars will be run- 
ning over it in a few weeks. This 
work was wrongly credited to the 
Metropolitan Street Railway Com- 
pany, which is understood to have a 
traffic agreement to use this part of 
the line. 

w oie ud 
Street and the Electricai 
Stock Market. 

During the early part of the current 
week the labor troubles and indication 
of a monetary stringency in London, 
influenced the market. In a short 
time, however, it was understood that 
the street railway strikes in Brooklyn 
and New York were certain to fail, 
and toward the close of the week the 
market returned to its normal state, 
with the local outlook substantially 
brighter. The decision of the Bank of 
England to retain its rate of discount 
at 3% per cent produced a more 
cheerful state of affairs. The conse- 
quence was that a dull declining 
market gave place to one somewhat 
more active and which reflected a 
strong undertone. In the main, de- 
velopments of the week have been 
favorable and the outlook is encourag- 
ing. 

On the New York Stock Exchange 
General Electric closed the week at 
119% bid and 120 asked, a gain of 1 
point for the week. 

Metropolitan Street Railway of New 
York closed at 21134 bid and 212% 
asked, a loss of 10 points for the week. 
Third Avenue Railroad of New York 
closed at 190 bid and 195 asked, a 
gain of 5 points for the week. 

On the Boston exchange American 
Bell Telephone closed at 347 bid and 
no asked price, a gain of 3 points 
in the bid price. Erie Telephone 
closed at 96 bid and 97 asked. 

On the Philadelphia exchange Elec- 
tric Storage Battery common closed 
at 155 bid and 160 asked, indicating 
no change for the week. Union 
Traction closed at 4214 bid and 425% 
asked, a gain of 5¢ of a point for the 
week, 

On the curb or outside market in 
New York Electric Vehicle closed at 
95 bid and 100 asked, a loss of 3 points 
for the week. Electric Boat closed 
at 15 bid and 16 asked, a loss of 1 point 
for the week. 

Wall Street, July 22. 


Wall 


Telephone Hews 
and Comment 


It was reported in New York city 
last week that the independent tele- 
phone combination deal had been 
closed. 


The Independent Telephone Ex- 
change at ‘Traverse City, Mich., was 
sold on July 18 by the Sheriff to sat- 
isfy a $13,000 mortgage. The holder 
of the mortgage bought in the prop- 
erty at $10,000. The original cost is 
said to have been $20,000. 


Albert G: Wheeler, of the Illinois 
Telephone and ‘Telegraph Company, 
Chicago, is preparing the prospectus 
of his company and making plans 
for financing it. The plans of the 
new company are closely guarded, but 
it is believed that the owners of 
the telephone franchise intend to 
start with a capitalization of $5,000,- 
000 four and one-half per cent 10 
to 20-year gold bonds and $5,000,000 
of capital stock. At the outset it 
is understood only half the issues 
will be offered for subscription. With 
the money thus to be realized it 
is proposed to construct three main 
conduit trunks, radiating north, south 
and west from the business center of 
the city. At the limits fixed by the 
ordinance the wires will be brought 
up and continued on poles. ‘The com- 
pany hopes to progress far enough to 
have 4,500 instruments in service 
before the beginning of next year. 
The service will be gratuitous under 
the term of the contract by which the 
Illinois company acquired the right 
to use the Strowger automatic system, 
until such time as the subscribers 
number 10,000. Then a straight rate 
of $72 a year will be announced. 


The Missouri & Kansas ‘Telephone 
Company will hold a meeting at Kan- 
sas City, Mo., on September 12, to 
vote upon the question of increasing 
the capital stock from $1,250,000 to 
$2,500,000. The company announces 


that the general improvement in 
business has created a demand for 
increased telephone facilities and 


superior service, which necessitates 
the construction of additional toll 
lines and additional circuits on ex- 
isting toll lines, the building of ad- 
ditional exchanges, the installation of 
improved switchboards and the plac- 
ing of wires under ground in the 
Kansas City, St. Joseph and other 
larger exchanges. Congress at its 
last session granted the company the 
right to construct toll lines through- 
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out certain desirable portions of the 
Indian Territory. It is the intep. 
tion of the company to expedite 
these improvements so as to meet the 
demands of the public, and, by 4 
system of toll lines and exchanges 
connecting all of the cities, towns 
and villages in the states of Missouri 
and Kansas and in Oklahoma, make 
its system so extensive and complete 
that the use of toll lines will become 
as frequent for business transactions 
as is now the use of exchanges in 
cities. The company has already con- 
structed an extensive underground 
conduit system in Kansas City and 
in St. Joseph, and within the past 
year has and is now making exten- 
sions to these underground systems, 
The toll-line work this year will em- 
brace upwards of 1,000 miles of new 
toll pole lines, on which is being 
strung fully 5,000 miles of wire, 
= a 
Excelsior Electric Company in a 
Receiver’s Hands. 


Mr. Charles E. Dustin has been 
appointed temporary receiver for the 
Excelsior Electric Company, of 115 
Broadway, New York city, in proceed- 
ings for the voluntary dissolution of 
the corporation. It is stated that the 
company has no available funds to 
pay its debts or carry on the business. 
The total liabilities are $230,621, 
The assets consist of machines, tools, 
patterns, materials, etc., $46,903 
nominal value; office furniture and 
55 patents, the value of which is not 
given in the schedules. Most of the 
machines, toolsand patterns are obso- 
lete. ‘The company was incorporated 
in August, 1881, with a capital stock 
of $500,000. In May, 1898, it passed 
into the control of the General Electric 
Company. Mr. Dustin accepted the 
position of president and treasurer. 
There are 36 stockholders, the largest 
being C. T. Hughes, $384,500, and 
J. N. Smith, Lynn, Mass., $35,300. 
Bonds for $166,000 were issued on 
December 31, 1888, secured by a 
mortgage on its plant and other assets. 
The receiver is authorized to continue 
the business and to work up the ma- 
terials on hand at the factory, but it 
is probable that Mr. Dustin, who was 
for several years general manager of 
the Schuyler Electric Conipany, and 
is a gentleman experienced in_ the 
electrical field, will decide to sell out 
the stock and wind up the affairs of 
the company—and thus will disappear 
one of the first manufacturing con 
cerns of this field. 


The School Journal, of New York 
city, celebrated its anniversary ina 
creditable special issue under date of 
June 24, 
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EUROPEAN ELECTRICAL NEWS. 


THE BRUSSELS ELECTRICAL EXHIBI- 
TION—RUBBER TREES IN MADA- 
GASCAR—NEW BELGIAN ELEC- 
TRIC RAILWAY—A SWISS TUNNEL 


SCHEME, 


The International Exhibition of 
Electrical Appliances, which has been 
recently held at Brussels under the 
auspices of the Belgian Electrical 
Society, has proved interesting from 
many points of view. ‘This exposi- 
tion is a novel one, as it is especially 
intended to show the progress made 
in apparatus for domestic and office 
use, including are and incandescent 
lamps, primary batteries, telephones, 
accumulators, ete. 

The exhibition was held in the new 
Central Telephone Building, which 
has been recently finished. This 
is a handsome structure, measuring 
60 by 180 feet, and will contain the 
central telephone exchange of the 
city, having a capacity of 13,000 to 
15,000 subscribers. The Belgian ex- 
hibits were naturally the most numer- 
and included telephones, ac- 
cumulators, galvanoplastic processes, 
cables and glassware. 
State Telegraph Administration 
showed a fine collection of telephones 
of the latest pattern, whose construc- 
tion and working are not surpassed 
by any now in use. An interesting 
exhibit was that of the Société des 
Telephones, which included a series 
of office and house telephones and in- 
genious appliances of the same nature, 
showing the latest improvements in 
the systems adapted for domestic use, 
and for hotels and factories. A per- 
fected system of telephone cabinets 
was shown by the companies Ballet, 
Davin-Glibert, ete. Among the for- 
eign telephone companies having fac- 
tories in Belgium were represented 
the Bell Telephone Manufacturing 
Company and the Antwerp Telephone 
Works. The fine galvanoplastic re- 
productions of M. Menessier attracted 
considerable attention, as well as his 
luminous signs and other advertising 
apparatus. In the line of galvano- 
plastic work, the Graner Company 
showed a model workshop in opera- 
tion. The accumulators, being one 
of the Belgian specialties, were well 
represented; the principal exhibitors 
being the companies Tudor, L’Etin- 
celle and Corbeau; the exhibits in- 
cluded not only the improved types 
for light and power use, but also spe- 
cial models for use in electromobiles, 
these having cells in ebonite or like 
material. The cells 


ous, 


The Belgian 


made by the 
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Colonial Rubber Company, of Ghent, 
and Franz Clouth, of Cologne, are 
among the best of these. ‘The same 
companies also exhibit a series of 
articles in caoutchoue and in hard 
rubber for different electrical pur- 
poses. 

Among the remarkable exhibits was 
that of the French glass and chemical 
works of St. Gobain. ‘Their cells of 
moulded glass are a new idea in this 
line, and are. certain te come into 
more general use, as they have the 
advantages of non-leakage, cleanli- 
There are 
also grooved pieces, which serve to 
keep the battery plates apart, and 
triangular pieces for supporting them 
on the bottom of the cells. ‘l'hese, 
as the oil insulators and 
glass insulating supports for dynamo 
frames, show the application of 
moulded glass in electrical work. The 
exhibit includes a large panel of 
‘‘opaline,” a kind of glass which 
may advantageously replace slate and 
marble for switchboards, on account 
of its high insulation, cleanliness, 
and the fact that it may be obtained 
in any dimensions required ; its white+ 


ness, transparence, ete. 


as. well 


ness also gives it a decorative effect. 
This material has been adopted by 
the Northern Railway Company in 
its large switchboards and has proved 
satisfactory. When moulded, this ma- 
terial forms bases for switches and 
other apparatus, which are much to 

The glass works 
Lambert show im- 


be recommended. 
of the Val St. 
proved designs in globes for are and 
incandescent lamps, and ornamental 
fixtures, chandeliers, brackets, etc., 
were shown by the Compagnie des 
Bronzes, Otto Schlee, Joos et Cie, ete. 
Among the cables and wires were 
those of Felten & Guilleaume and 
Hen et Cie, who exhibited bare 
and covered cables, systems of wiring, 
junction boxes and insulated wire of 
various kinds. The German houses 
were well represented by Siemens & 
Halske, who had a large exhibit of 
various apparatus, and the Allgemeine 
Electricitiits Gesellschaft, with de- 
vices for heating, ventilation and 
other domestic appliances. Among 
the measuring instruments were those 
of Hartmann & Braun and the French 
house, J. Richard, whose registering 
voltmeters and ammeters are in gen- 
eral use on the Continent. 
of are Jamps were shown, among 
which were those of the Hegner Com- 
pany; most of these were connected 
three in 110-volt circuits. 
The small are lamps of Hansen & 
their 
Incandescent 


A number 


series on 


Company are remarkable for 


steadiness of light. 


lamps of different makes were nat- 
urally 2 prominent feature of the ex- 
hibition; one Belgian company has a 
miniature lamp factory, by which 
the merits of their process are shown 
to visitors. 

This exhibition, which is the first 
of its kind, has been a decided suc- 
cess, and it is expected that its ex- 
ample will be followed in other coun- 
tries. 

At a recent meeting of the Ac- 
adémie des Sciences, M. H. Junnelle 
gave an account of a variety of the 
rubber tree found in Madagascar, 
valled by the natives the Guidroa, 
which promises to be one of the rich- 
est of that country. In fact, the isl- 
and is well supplied with different 
varieties of this valuable tree, and 
the production of rubber on a com- 
mercial scale is now beginning to re- 
ceive attention. Several companies 
have been formed in Paris for this 
purpose, as the different products of 
the island have now become better 
known. M. Junnelle brings out the 
fact that the Guidroa is one of the 
varieties most exploited in the west- 
ern part of the island, in the districts 
of Boneni and Menabe. The Sacka- 
laves collect the rubber by making 
numerous incisions in the trunk of 
the tree during the dry season, when 
the sap is very thick. This coagu- 
lates almost immediately below the 
incision, forming a layer of gum, 
which is taken off an hour later and 
pressed together into balls; one man 
‘an thus collect over two pounds per 
day. The rubber obtained in this 
manner is of good quality, and the 
samples seen by M. Junnelle are very 
elastic and resistant, possessing but 
little viscosity. It is estimated that 
one litre of sap of the rubber tree 


will produce an average of 415 
grammes of native gum. In the 


wild state, the Guidroa is found in 
woods whose soil is dry and rocky. 
M. de Bathie has found it at Anda- 
ribe, the valley of Betsiboka, ete. 
The collecting of rubber from these 
trees is expected before long to as- 
sume important proportions, and in 
the future the island of Madagascar 
may be expected to furnish a consid- 
erable addition to the existing rubber 
supply. 

A new electric railroad is now being 
constructed in Belgium, which will 
be the first road in that country to be 
operated by electric locomotives. It is 
of interest from the fact that it will 
be an application of electric traction 
to the government railways. ‘The 
now in construction has a 
length of but 12 kilometres, but it is 


sectron 
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expected that this will be extended 
when the successful operation of the 
branch is assured. The work of in- 
stalling the road is now being rapidly 
carried forward, as it is desired that 
it should be finished by the end of 
the year. The electrical part of the 
plant is to be furnished by the house 
of Dulair de Charleroi. The line 
starts from the town of Mons, and 
takes in several villages, the number 
of inhabitants in the district being 
estimated at 70,000. A single track 
will be used at first, and the current 
will be taken by a trolley ; the posts 
for the overhead wire are about six 
metres high. The trains will consist 
of a motor car and two passenger 
cars. The generating station is 
already completed, and it is expected 
that the road will be in running order 
by the first of the year. 

A new electric railroad is to be in- 
stalled in Switzerland, between the 
towns of Sierre and Zinal, and to 
this end a company has been formed 
which has applied for a concession. 
The road will be 24 kilometres long, 
passing up the valley of the Anniviers 
de Sierre to the foot of the glacier of 
Durhand, crossing the Rhone and 
passing through several villages on its 
way. It willbe of one metre gauge, 
with maximum grades of seven and 
one-half per cent and curves of 30 
metres radius. The current for the 
road will be furnished by a plant 
which is in construction at Saint 
Jean ; the water-power of the Naviz- 
ence will be utilized to drive the 
turbines. The cost of the construc- 
tion of the road is estimated at 
2,200,000 francs. An inclined plane 
will connect with the line at Vissaye, 
which will have a length of 900 
metres and a slope of 48 per cent, 
mounting to the village of Saint Lue. 

Another Swiss project is that pro- 
posed by a prominent engineer at 
Zurich ; his plan is to pierce the 
mountain of the Zurichberg by a tun- 
nel, through which an electric road 
will pass to the other side, thus giv- 
ing communication with desirable 
land which could not be conveniently 


reached by other means. ‘Thus the 


workmen of the town may secure 
building sites at reasonable rates. 


The expense of construction of the 

tunnel would necessarily be great, 

but the project is one that may be 

realized both from a technical and a 

financial point of view. F. P.M. 
Paris, July Lo. 





Mr. W. C. Knight, the Michigan 
salesman of the Fort Wayne Electric 
Works, now has his headquarters at 
Fort Wayne, Ind. 
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OPERATING COSTS OF HORSE AND 
ELECTRIC DELIVERY WAGONS 
IN NEW YORK CITY.* 
FLIESS. 


BY G. F. SEVER AND R. A. 


(Concluded from page /,7.) 

To determine as accurately as possi- 
ble the lowest value for the power con- 
sumption at the different speeds, some 
special tests were made. A block 
paved with asphalt which was fairly 
level between ‘Twenty-fourth and 
Twenty-fifth streets, on Madison 
avenue, was selected for the tests. 
The method of procedure was as fol- 
lows: First, readings were taken while 
the vehicle was passing between 
Twenty-fourth and ‘T'wenty-fifth 
streets and then readings were taken 
when passing back over the same 
ground, inevery case care being taken 
that the vehicle had reached a constant 
speed an appreciable time before the 
readings were noted. The average of 
these readings should, of course, elim- 
inate any slight grades, if present, 
and the average should give the true 
power consumption for absolutely 
level asphalt. The readings obtained 
for the three different speeds of the 
wagon were: 


; Volts. Amperes. 

No. 3 speed—10.5 miles per hour.. 82 22 
82 20 
AVOTARC .....ccccccese secccees 82 21 
No. 2 speed—5.4 miles per hour... 42 21 
42 18 

ee reer 2 19.5 
No. 1 speed—2 miles per hour..... 21 22 
21 16 
RDI inc scnkascedodesicnsts 21 19 


At No. 3 speed the rate of travel 
was 15.4 feet per second and the rate 
of work 1,722 watts. Since a watt 
represents 0.7373 foot-pound per 
second, the total work required to pro- 
pel the vehicle at this speed for one 
second was 1,269.63 foot pounds. 
This represents a rate of 2.3  horse- 
power. The draw-bar pull was then 
52.44 pounds, or at the rate of 39.26 
pounds per ton. At No. 2 speed 
the draw-bar pull was 36.3 pounds 
per ton. The value of the draw- 
bar pull at No. 3 speed is probably 
very closely approximate to the value 
that would be shown at all speeds be- 
tween 5 and 12 miles per hour if a 
dynamometer was used. From the 
results recorded in the table we may 
take 105 watt hours per ton per mile 
as quite within the reach of actual 
practice under service conditions to- 
day. However, a more conservative 
estimate of 120 watt hours per ton 
mile as a basis upon which to calculate 
the operating costs of electric 
vehicles for delivery service will be 
assumed. Under ordinary conditions 
a well designed electric delivery wagon 
should not consume over 120 watt 
hours per ton mile. In support of 
this statement the following data are 
presented, these results being obtained 





* Abstract of a paper presented at the meeting of 
the American Institute of Electrica] Engineers, 
Boston, June 28, 1899, 


ELECTRICAL REVIEW 


while testing a small carriage which, 
owing to a number of circumstances, 
had failed to come up to the expecta- 
tions of the designers. This carriage 
had been sent back to the shop for 
some alterations, and it was at that 
time that an opportunity was afforded 
for making a number of experiments 
and tests upon it. The point of 
greatest interest in these tests is the 
fact that, though working under most 
unfavorable conditions, the watt hours 
per ton mile did not reach 120. The 
weight of this vehicle was 1,200 pounds, 
over 300 pounds more than the orig- 
inal design called for. With one 
passenger and the instruments it 
weighed 1,400 pounds. Its draw-bar 
pull was found by a dynamometer to 
be over 42 pounds at 8 miles per 
hour on level asphalt. This is at the 
rate of 62 pounds per ton, and is ap- 
proximately the same as found for 
ordinary horse delivery wagons on 
cobble stones. ‘This excessive draw- 
bar pull was due to poor bearing de- 
sign. Here is the result of a run of 
9.45 miles with this vehicle on New 
York city streets: 

9.45 miles. 
Watt-hour meter record....... 771.15 watt hours. 


Average xpeed,.....0..-.ceeeee 8.0 miles per hour. 
Watt hours per ton mile....... 116.5 


It is interesting to note that, even 
with this abnormal pull, the watt 
hours per ton mile were only 116.5. 

The test recorded wasa fairly severe 
one so far as hill-climbing and bad 
roads are concerned. ‘The vehicle on 
this occasion traveled from Fifty-ninth 
street up the Boulevard to 137th 
street and return, taking en route the 
long hill from 125th street to 137th 
street on the Boulevard; on the return 
the hill from 125th street to 117th 
street was surmounted. The hill, 
climbing part of the trip was over 
a very bad macadam road surface. 
The hill at Ninety-sixth street and 
the Boulevard was surmounted twice 
during the trip, and the carriage cov- 
ered 14 miles 


Distance traveled............. 
Time in actual motion........ 1 hour 47 minutes. 
Average speed...... 78 miles per hour. 
Total watt hours recorded. . .1162.29 

Watt hours per ton mile...... 118.57 


It is worthy of note that with all 
the hill-climbing, the bad roads and 
the large friction loss due to bad de- 
sign, the watt hours per ton mile 
only reached 118.57. From the above, 
120 watt hours per ton mile would 
seem to be a conservative estimate 
for the power consumption of well 
designed electric-delivery wagons in 
New York city under ordinary serv- 
ice conditions. 

SECTION III—HORSE VERSUS ELEC- 
TRIC-DELIVERY SERVICE—A 
COMPARISON, 

In considering the advantages and 
disadvantages of two radically differ- 
ent systems for the performance of 
the same work, other things being 
equal, the cost is the deciding factor. 
Assuming that all other considera- 
tions are equal, it will be shown in 
this section that the cost of operation, 
maintenance, ete., of the electric aun- 
tomobile is less than for horses in the 
light-delivery service of New York 
city, the horse being considered in 

the most favorable light. 

From the results recorded in Sec- 


14 miles. 


tion II we are led to the conclusion 
that, under highly disadvantageous 
conditions, the power necessary to 
propel a vehicle through the streets 
of New York city from the lower part 
of the town to points situated on the 
highest ground, including all grades 
that may be encountered, will not 
average more than 120 watt hours 
per ton mile. That this is a high 
tigure for vehicles of good design and 
equipment is evident from the results 
obtained while testing the delivery 
wagon previously mentioned. The 
fact that the small carriage never 
reached 120 watt hours per ton mile, 
though working under most unfavor- 
able conditions, should lend weight 
to this conclusion. 

Taking 120 watt hours per ton mile 
as a basis on which to compute the 
power consumed by an electric-deliv- 
ery wagon, we will now compare the 
results obtained in Section [ with 
the results that would be obtained if 
an electric wagon were substituted. 

It was found that the total cost per 
day for 2 horses, 1 driver and 1 boy, was 
428.54 cents. The wagon was to travel 
42 miles a day—being an average of 
21 miles per day for each horse. The 
time in motion was assumed to be 6 
hours. An electric wagon with an 
average speed of 9 miles an hour 
could cover this distance in 4.66 hoars, 
thus saving 134 hours—the other 
conditions remaining the same. ‘The 
cost per day for the electric, assuming 
cost of power at 5 cents per kilowatt 
hour, is given below : 


1. Cost of power for 42-mile run, at 5c. per 
RRO WAEE BOGE 0. scc cones. 0s senees 71.28¢. 
Assuming power consumption as 120 
watt hours per ton mile. 





Weight of wagon..............3,750 Ibs. 
ge SN OL scsi 5e0iee 150 *‘ 
hs NON 4 sis(cs. bicisinisiss oe aa 
AVOTARC ORG. 60's5 vides were nes 500 ‘* 
NE WI ois visicicvccnewcnees 4,525 * 
2 263 tons. 


Watt hours per car mile, 271.56 
- so ae 8 11,405.C0= 11,405 kilo- 
watt hours. 
Taking battery efficiency as 80 per cent 
Total power to be paid for = 14.256 kilowatt 
hours. 









2. Interest on cost of wagon per day........ 21.4 
Cost of wagon, $2,300, at 6 per cent 
interest. 
3. Interest on stable rent for one wagon « 9.89 
4. Driver 171.42 
GB. BOF vccvcccvcocscocevevsvccssccesens » + 114.28 
Total cost per day for 42 miles, 1 wagon, 
1 driver and 1 boy... .........sse.s0-.. 387 .77e. 


Therefore, cost per pound of deliv- 
ery is .16158 cent, or .01698 cent 
less than the figures for the horse. 
The cost per car mile is 9.232 cents, 
or .968 cent less than for the horse. 
Cost per ton mile is 4.08 cents, or 6.12 
cents less than for the horse service. 
{f we consider the load only, it costs 
9.232 cents per 500 pounds per mile, 
or at the rate of .018464 cent per 
pound per mile, or .00194 cent less 
per pound than for the horse service. 

Attention is again called to the con- 
ditions under which this comparison 
is made. ‘lhe horse is supposed to be 
able to average 21 miles per day, doing 
this at the rate of 7 miles per hour, 
under a draw-bar pull of 50 pounds. 
In other words, he is doing work at 
the rate of .89 of a theoretical horse- 
power for 3 hours per day, The 
automobile, on the other hand, is to 
do 42 miles a day at the rate of 9 
miles per hour, and the cost of power 
is assumed to be 5 cents per kilowatt 
hour, Under these conditions the 
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automobile can do the work of 2 
horses in 1.34 hours less time than 
they can do it with a saving of .01698 
cent per pound of goods delivered, or 
at a saving of 40.752 cents per day on 
a delivery of 2,400 pounds. 

Now, having shown that it jis 
cheaper to use an electric-delivery 
wagon than the present horse-delivery 

yagon—even when the supposition js 
made that the horse is doing much 
more than he really is—it is proposed 
to make a comparison between the 
two systems under conditions which 
actually exist to-day. It was shown 
above that the delivery horse does not 
average 18 miles per day during the 
year. We will assume, however, that 
the horse does travel this distance 
per day. Each wagon will go 36 
miles a day under this assumption ; 
hence the total mileage of the wagon 
for the year will be 11,268 miles, 
This assumes that on Sundays the 
wagon does not go out. Then for 32 
days a year, at least, the horses have 
to be fed without any work in return. 
This, of course, is a condition not 
met in electric automobile service. 

The cost per day for the two horses, 
wagon, driver, etc., necessary to ac- 
complish 36 miles a day was found to 
be 428.54 cents. The cost of covering 
11,268 miles will then be $1,562.20, 
Here it must be remembered that 
365 days have to be taken. The cost 
per car mile is then 13.86 cents. 

When we come to consider the elec- 
tric automobile for a year, covering 
36 miles a day, its advantages are 
brought out very clearly. Since the 
vehicle, owing to the nature of its 
construction, does not consume any 
energy when not in motion, it follows 
that, during the periods of rest, while 
deliveries are being made and the 
wagon is being loaded, there is no 
more expense than that incidental to 
wear and tear. This, of course, is 
common in amount to all vehicles of 
the same class and may be considered 
the same in each case. That a slight 
loss does occur when the vehicle is at 
rest, due to local action, ete., in the 
batteries, is true, but this loss is con- 
sidered when the efficiency of the 
battery is taken at 80 per cent. We 
may say,then, that the factor most 
important in determining the expense 
of operating an electric vehicle is the 
price that must be paid for the power. 
his is a very variable factor, indeed, 
and the price per kilowatt hour will 
determine in all cases the amount of 
saving that will be possible through 
the use of electric automobiles. 

A stable taking power from a large 
central station would, if of average 
size, add a load which, if properly 
distributed as it easily could be, 
might become a considerable factor 
in straightening out the load curve 
of the station. If several stables 
were supplied from the same central 
station, this load would become a 
great source of economy to the station, 
and power could be sold to them at 
a very low figure. Owing to the 
regular nature of the work imposed 
upon the wagons in delivery service 
it could easily be arranged to have 
the electric vehicles charged at night 
after the heavy load is off the station. 
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They might also charge early in the 
morning and at noon, or at periods 
that experience would indicate were 
the most advantageous for the station, 
the time of deliveries being adjusted 
to suit the new conditions. In this 
way a stable should be able to buy 
power at from 1 to 2 cents per kilo- 
watt hour. As this time has not yet 
arrived we will install for our purposes 
a small isolated gas engine plant. A 
plant of this kind should be able to 
produce a kilowatt hour at the 
switchboard for 3 cents. Assume the 
cost for a kilowatt hour as 3 cents, 
the power consumed per ton mile as 
120 watt hours and the weight as 
3,500 pounds for the wagon. ‘Taking 
the average load as 500 pounds, 
weight of driver as 150 pounds, and 
that of boy as 125, the total weight 
is 4,275 pounds. The cost for the 
electric vehicle to cover 11,268 miles 
is given below : 
1. Cost of power for 11,268 miles at 3 cents. .$108 35 

a kilowatt hour, and a consumption 

of 120 watt hours per ton mile, total 

weight = 4,275 pounds, = 2,137 tons, 

watt hours per car mile = 256.44, kilo- 

watt hours per 11,268 miles = 2,889.57, 


taking efficiency of battery at 80 per 
cent kilowatt hours to be paid for 


3,621. 
2. Interest on cost of wagon at 6 per cent for 
Cee 
Cost of wagon, $2,300, ‘ 
3, Interest on stable rent fur 1 wagon, for 





Total cost per year..........+6- $1,263 15 

Then the 
cents. 
Cost per car Mile.........ceeceeeeee ree cereeee 11.21 
BS ROMP Me cc caivcatcvacccedasecsecceccsne 5.246 
“of power per mile..............eeeeeeeoes. 961 
© ** power per ton mile .........csseeceees 45 


Hence the saving, considering that 
the horse-drawn wagon does 36 miles 
a day six days a week, is 2.65 cents 
per car mile in favor of the electric 
vehicle, which means a saving of 95.4 
cents per day per wagon. 

Owing to the greater speed of the 
electric vehicle, it takes only four 
hours to travel 36 miles, as against 
5.14 hours for the horse. ‘This is a 
saving of 1.14 hours per day, or of 356 
hours a year. 

The figures given above speak for 
themselves and would appear to be ¢ 
most effective argument in favor of 
adopting the electric automobile for 
delivery service. 

SECTION IV.—-CONCLUSION. 

In light delivery service in large 
cities, when a number of units are 
employed by individual firms, the 
adoption of the automobile would 
seem to be merely a question of time. 
For this kind of service it seems pre- 
eminently the best solution. It is 
cheaper to operate than horse service, 
and the mechanical problems have 
been so far solved as to make the 
vehicles commercially successful. 
Though, as stated before, it is not 
the intention to discuss depreciation, 
it may be noted that the comparison 
of the costs of operation as regards 
food, cost of power, etc., would show 
a saving in favor of the electric deliv- 
ery wagon, in one year, of 20 per 
cent, which, under more favorable 
conditions as to the price of power, 
might easily be increased. Assuming, 
for the moment, that the depreciation 
ma year is 25 per cent for the elec- 
tric system, and, under the same sery- 
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ice conditions, is only 10 per cent for 
horse traction, we still have a saving 

u > e o = 
of five per cent in favor of the auto- 
mobile. The advantages that will 
arise from the substitution of me- 
chanical propulsion for horse traction 
on a large scale are so well known 
and understood that any extended 
consideration of the subject seems 
unnecessary. Among the many ad- 
vantages, however, the following 
would seem to be the most important: 

1. The hygienic condition of large 
cities will be improved, and the cost 
of street cleaning will be decreased. 

2. The wear and tear on pavements 
and streets will be reduced, and the 
use of rubber tires will lessen the 
noise in the crowded streets. 

3. The traffic in cities will not be 
as congested, owing to the saving in 
room now occupied by the horse. 
When we consider that there are, 
approximately, 200,000 horses used in 
New York city alone, and that a horse 
increases the length of a unit by nine 
feet, it can be readily appreciated 
how great a saving will be effected. 
Taking the average width occupied 
by a horse and shafts as 2 feet, it 
is seen that 200,000 horses occupy 
about 3,600,000 square feet, or 82.6 
acres of valuable street room. 

4. When the use of automobiles 
has become more general, the cost of 
operation will be reduced. This is 
true for the reason that, with an in- 
creased output of wagons, the price 
will decrease, and, with the greater 
use of power, the cost of it for this 
purpose will diminish. 

5. The danger of accident from 
runaways will be eliminated. 
<-> _ 
Copper Production in 1898. 

The copper production of the 
United States in the year 1898 was 
the largest ever recorded in a single 
year. The figures, as furnished by 
the producers for ‘* The Mineral In- 
dustry,” Volume VII., show a total 
of 535,900,232 pounds of fine copper, 
which was an increase over 1897 of 
34,529,937 pounds, or 6.8 per cent. 
The ratio of increase was about the 
same as that shown in i897 over 1896, 
but was considerably less than that 
reported in 1896 over the previous 
year. There was imported into the 
United States during the year 38,- 
922,552 pounds of copper, this metal 
coming chiefly in the form of copper 
matte and copper bullion from the 
mines of Mexico and British Colum- 
bia, sent to this country to be refined. 
On the other hand, the exports for 
the year amounted to 299,765,054 
pounds, or about 55 per cent of the 
total production. The consumption, 
as arrived at approximately by these 


figures, showed very little change 
from that of the preceding year. 


During the current year, however, 
the production has increased but very 
slightly, while the consumption has 
grown on a large scale.—Hngineering 
and Mining Journal. 


OUR CANADIAN LETTER. 

TWEED, Ont.—The installation of 
electric lighting is being considered. 

SHELBOURNE, ONntT.—The council 
is considering the question of install- 
ing a municipal lighting plant. 

ALMONTE, ONT.—Mr. Ritchie is 
said to be considering the question of 
installing a 500-light incandescent 
electric light plant. 


LORETTE, QuE.—The Lorette Elec- 
tric Light Company has been formed 
here, to light the village by elec- 
tricity; capital, $10,000. 

Ayr, Ont.—W. D. MeNair, of 
New York, and J. S. Clarke, of this 
town, are promoting an electric road 
from this town to Berlin. 


ARNPRIOR, Ont. — The council 
have appointed a committee to learn 
on what terms the electric light com- 
pany will dispose of their plant. 

Moncton, N. B.—The Street Rail- 
way Company have plans prepared for 
considerable extension to their sys- 
tem and the establishment of a park 
on the outskirts of the city. 


Bear River, N. S.—The people 
are trying to secure the construction 
of an electric railway, five miles in 
length, to connect this town with the 
main line of the D. A. R. Railway. 

Orrawa, Ont.—The Senate have 
reduced to two years the time allowed 
the Ottawa Street Railway Company 
to extend its lines to Bell’s Corners. 


GUELPH, ONT.—Messrs. Carscallen 
and Wingate, of Hamilton, are said 
to be endeavoring to interest New 
York capitalists in the construction 
of an electric railway from that city 
to Guelph. 


BARRIE, ONT.—The Royal Elec- 
tric Company is said to have made 
application to the council for a fran- 
chise for an electric railway between 
this town and Allendale, with right 
to extend it to other points. 


KAMLOoPE, B. C.—The council 
will employ an expert to report on 
the advisability of purchasing an en- 
tirely new plant for the electric light- 
ing of the town, the one now in use 
being of insufficient capacity. 

LONbDON, ONT. —A deputation from 
this city recently waited upon the 
government at Ottawa and asked for 
al subsidy to raise the construction of 
an electric railway from this city to 
(Goderich, a distance of 66 miles. 

Hui, Que.—The city is without 
electric lighting, the council having 
not yet awarded the contract for a 
civic plant, although tenders were re- 
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ceived some monthsago. On account 
of the pending law suit ‘between the 
Hull and Ottawa electri light com- 
panies, the council has, been slow in 
taking action. 


NIAGARA FALLs, ONT.—A by-law 
to raise by debentures the sum of 
$71,000 for the purchase of the Niag- 
ara Falls Electric Light Company’s 
plant by the town was carried on last 
Thursday. The power will be utilized 
in the day by the Ontari) Silver Plate 
Company. who have decided to remove 
their works to this town. 

QuEBEC, Que. — The Canadian 
Electric Light Company expect to 
commence work on the,developing of 
the water-power of the Chaudiére 
Falls, for which plans have been pre- 
pared by J. M. McCarthy and by T. 
Pringle & Son, of Montreal. ‘The 
project includes the construction of 
an electric railway. John Breakey 
has been elected presidént. 

Otrawa, Ont.—The bill of the 
Ottawa Suburban Railway Company 
was before the Railway. Committee of 
the House of Commons last week. 
Geo. Ek. Kidd, representing the com- 
pany, said that the railway would ex- 
tend along the canal reserve to Hog’s 
Back and Graham’s day. with lines 
across the Ottawa to Kingsmere, 
Meach’s Lake and Chdlsea. i 

HAMILTON, ONT. + The Cataract 
Power Company is réported to have 
finally secured control of the Hamil- 
ton Street Railway, and will probably 
hasten the construction of the pro- 
posed electric roads to Guelph, Galt, 
St. Catherines and other points, but 
it is reported that, owing to the large 
demand of iron, it will be impossible 
to secure rails before next Spring. 


MONTREAL, QuE.—The Montreal 
Belt Line Railway Company are ap- 
plying to Parliament for the power to 
issue securities to the amount of 
$4,000,000 for the construction of the 
Montreal section of the company’s 
proposed system, also to issue bonds 
to the extent of $300,000 for each 
bridge it has authority, across the 
Ottawa and Prairie rivers, also de- 
bentures for $1,000,000 for docks, 
elevators, buildings, etc. The com- 
pany also asks power to construct the 
following extensions: An extension 
of the main line from St. Anne de 
Bellevue to a point on the Canada 
Atlantic Railway at St. Justine; an 
extension of the main line from Bout 
de l’lle, in the parish of Pointe aux 
Tembles, to the town of Joliette toa 
point on the Great Northern Rail- 
way; a branch line from a point on 
the St. Justine extension to the town 
of l’Assomption; a branch to the 
village of Rowdon, in the County of 
Montcalm, passing the village of St, 


Jacques. 
Montreal, July 20, J. A, C, 
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New Telephone and Telegraph 
Companies. 

Fatts, N. Y.— The 
Niagara Falls Telephone Company 
has been incorporated ; capital stock, 
$100,000. The points to be connected 
with the city of Niagara Falls are the 
towns of Lewiston and Porter, and 
the villages of Lewiston, Youngstown 
and Lasalle. The directors are Samuel 
B. Rawson, Fred H. Sudro, James A. 
Dake. Irving H. Griswold, of yee 
Ohio; William R. ampbell, James 
E. Rock, Alan H. G. Hardwic ‘k and 
Walter A. Horne, of Ningara Falls. 


ANACORTES, WaAsH.—The Sunset 
Telephone and Telegraph Company 
is constructing a line from this city 
to Coupeville, Whidby Island. The 
new line will be 32 miles in length. 


St. Marys, Pa.—The Elk Tele- 
phone and Telegraph Company has 
been incorporated ; capital, $20,000 ; 
incorporators, G. W. Boyer, C. G. 
Wilson, A. L Blaisdell, B. E. Wellen- 
dorf, A. Kaul, all of this place. 


NIAGARA 


CINCINNATI, Onto — The Ohio 
Postal Telegraph—Cable Company has 
been incorporated ; capital, $100,000 ; 
incorporators, F. W. Conger, L. W. 
Ross, A. M. Beatty, all of this place, 
and others. 

Postal 
W yo- 


CHEYENNE, Wyo. — The 
Cable Telegraph Company, of 
ming, has been incorporated ; the 
capital stock is $50,000. The com- 
pany proposes to commence at once 
the construction of a telegraph line 
from the Wyoming—Colorado line to 
this city, connecting at the boundary 


line with a line from Denver, and 
from this city to Salt Lake City, 
Utah. 

INDIANAPOLIS, IND.—The Hart- 


ford City Central Union Telephone 
Company has purchased the Dunkirk- 
Pennville independent telephone 
lines, connecting Nottingham, Penn- 
ville, Dunkirk, Millgrave and Hart- 
ford City, built by Hartford City 
capital. 

GuTHRIE, O. T.—Secretary Jen- 
kins has issued a charter to the Cen- 
tral Telephone Company; capital 
stock, $10,000 ; the incorporators are 
B. F. Marsh, of Dover, president ; 
—— Weltz, of Keil, vice-president ; 
A. M. Mead, of Kingfisher, secretary ; 
W. L. Taylor, of Dover, treasurer ; 
Frank Cronkhite and John Wahling, 
of Keil. The principal place of busi- 
ness will be at Kingtisher. 

PitTsBURGH, PaA.—A charter has 
been issued at Harrisburgh to the 
Home Telephone and Electric Com- 
pany, of Pittsburgh, with a capital 
stock of $100,000. The directors 
are Thomas B. Lee, Harry 'T. Van 
Ostrand, John S. Scully, John 
EK. Black and John McD. Lee. The 
company will operate in opposition 
to the Bell company, and has for its 
immediate object the connecting of 
indepe = ent telephone companies in 
Arnold, New Kensington, Parnassus, 
Oakmont. Verona, WW ilkinsburg and 
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other neighboring towns, with a com- 
plete long-distance service. The com- 
pany will, it is said, extend its lines 
to Pittsburgh. It is expected that 
the company will be ready for busi- 
ness by January 1 next. 

SisseTonN, S. D.—The Dakota 
Central telephone line is now being 


extended from this point northeast 


to White Rock. ‘This will give Sis- 
seton telephone connections with 
Minneapolis and St. Paul. 


BALTIMORE, Mp.—The new tele- 
phone line in Cecil County will be 
rebuilt, and connections made with 
the lines to Baltimore and Philadel- 
phia. 

Lonavirw, ‘TEx. — The Long- 
view Telephone Company has been 
incorporated; capital stock, $10,000. 
Purpose to own, operate and main- 
tain a telephone exchange in Long- 
view and a telephone line from Long- 
view to Timpson, ‘Tex. 


MARYSVILLE, On10 — Right of 
way has been secured for a telephone 
line between this city and Broadway, 
Richwood and Prospect, and work will 
begin next week. 

FARMINGTON, ILL.—The Farming- 
ton Telephone Company has been 
incorporated ; capital, $500; incor- 
porators, J. W. Connelly, F. 8. Van- 
dersloat, A. IL. Fash. 


PurBLo, CoLo.— The Colorado 
Postal ‘Telegraph Company has been 
incorporated ; capital, $100,000. 


Kiityppuck, On10—The Killbuck 
ee has been incor- 
porated ; capital stock, 85,000;  in- 
corporators, D. R. Welker, C. C. 
Carpenter, J. J. Day, J. KE. Duncan 
and Henry Kosner. 

CENTREVILLE, TENN. — Arrange- 
ments are being made for the estab- 
lishment of a local telephone system 
here. 

West Cuester, Pa.—The Chester 
County ‘Telephone Company _ has 
commenced the work of connecting 
with other points and within a short 
time will have lines working to Norris- 
town, Phoenixville, Spring City, Potts- 
town, Coatesville, Downingtown and 
probably Parkesburg. A line to 
Media is to be built by the same com- 
pany and this will give communi- 
cation with Media, Chester and 
Wilmington. 


New Incorporations. 


Newark, Onto—The United 
States Telephone Manufacturing Com- 
pany has been incorporated. ‘The 

capital stock is $10,000, held — by 
Frederick A. Churchill, Jr... Arthur 
F. Garesche and William G. Lackey, 
incorporators. 

Me.—Rhode Island 
Company has been in- 
capital, $1,000,000 5 in- 
George J. O'Doherty, of 
Smith, of Arling- 
of Kittery, 


KITTERY, 
Liquid Air 
corporated ; 
corporators, 
Boston: Jerome O. 
ton, Mass.; F. E. Rowell, 
Me. 

DovER, 
Kleetrie 


-The 


Company, of 


Wilmington 


Wil- 


DEL. 
Plating 


mington, Del., has been incorporated; 
capital stock, $25,000. 


New York, N. Y.—The Falcon 
Electric Manufacturing Company 


has been incorporated; capital, $50,- 
000; directors, Edward Leissner, H. 
O. Swoboda of New York; L. E, 
Prorup, of Brooklyn. 


PierkE, N. J.—The Passaic Chem- 
ical Light, Heat and Power Company, 
with a capital of $350,000, bas been 
incorporated ; incorporators, Charles 
H. Gage, E. L. Squire and W. L. 
Shunk. 

JopLin, Mo.—Several New York 
financiers have formed a syndicate to 
unite with the Southwest Missouri 
Electric Railway to extend this line 
to Central City, Empire, Duenweg, 
Oronogo, Neck City and other min- 
ing camps in the Missouri-Kansas 
zinc belt. The Southwest Missouri 
line now reaches from Carthage, Mo., 
through Lakeside, Carterville, Webb 
City, Prosperity and Joplin, Mo., to 
Galena, Kas., covering a distance of 
34 miles; the road to be stand- 
ard gauge, and will be used for 
freight us well as passenger traffic. 


DuNkiRK, N. Y.—It is rumored 
that a stock company, capitalized at 
$30,000, will be — in this city, 
and that they would ask for a fran- 
chise from the Common Council to 
build an electric railway from Union 
Depot to Hickoryhurst. 


New Electric Railways. 
GREEN Bay, Wis.—The McCart- 
nev Electric Street Railway and Power 


Company has been organized. The 
officers of the new company are: 
President, T. J. MeCartney, Chi- 


vice-president, Frank Schoen- 
Hes Bay ; secretary and treas- 
Taylor, of Green Bay. 


cago ; 
tield, 
urer, J. EH. 


seiael: Micu.—The Detroit Mu- 
nicipal Railway has been incorporated; 
capital, $25,000; incorporators, H. S. 
Pingree, EK. G. Stevenson, J. 0. 
Hutchins, all of Detroit. 


Batu, Pa.—A charter has been 
granted to the Bethlehem & Siegfried 
Street Railway Company for a trolley 
road from Bath to Siegfried’s, a dis- 
tance of seven miles. 


SPRINGFIELD, ILL.—The St. Louis 
& Belleville Traction Company has 
been incorporated. It is proposed to 
construct a line of railway from the 
east end of the city of Belleville to 
and through East St. Louis, and from 
Collinsville to French Village. The 
incorporators and first board of di- 
rectors are John A. Day, Edward 
Abend and G. R. Barrett. of Belle- 


ville, and Hl. W. Tinker and G. 
Kobuseh, of St. Louis. Mo. The 
capital stock of the company is 


$1,500,000 and the principal office is 
to be located at Belleville. 


WILLIAMSPoRT, Pa.—The trolley 
road between this place and Mon- 
toursville is to be extended to Watson- 
town, a distance of 18 miles. KE. A. 
Lennis, of Philadelphia, is at the 
head of the project. 
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Electric Light and Power. 
PiymoutH, Inp.—The M. YW, 
Simons Light and Power Company 


has been incorporated ; capital, 
$30,000. ‘The directors are M. W 


and Ellen B. Simons and Rollo B. 
Oglesbee. 

HarrispurG, Pa.—The Harris. 
burg Light, Heat and Power Com. 
pany has been ine orporated to supply 


light, heat and power; capital, 
$2,000 : incorporators, E. Z. Wal- 
lower, W. O. Bishop, H. Cohen, 'T, 


H. Ileist, EK. 3B. Mitchell, all 
Harrisburg, and others. 


LAKEWwoop, N. J.—The Lakewood 
Water, Light and Power Company 
has been incorporated to furnish 
light, heat and power, ice water, 
ete.; capital, $150,000 ; incorporators, 
Frederick H. Green, Wm. H. Blair, 
Carroll P. H. Bassett, all of Summit, 
aNe Ue 

MECHANICSBURG, OHIO—An elec. 
tric light plant is to be established 
here. 

BLISSFIELD, Mtcu.—It is reported 
that a $10,000 electric light plant is 
to be established here. 

RicHMoND, Va.—The Portsmouth 
Electric and Gas Company, a corpo- 
ration recently chartered, composed 
of local capitalists, has bought the 
plant of the Citizens’ Light, Heat 
and Power Company, and will double 
the capacity of the works. 


Increase of Capital. 
CHAMPAIGN, ILL.—The Urbana & 
Champaign Railway, Gas and Elee- 
trie Company has certified to an in- 
crease of capital stock from $250,000 
to $500,000. 


cae 
The World’ s Teephenes. 

I give below, says Edward D. Wins- 
low, United States Consul-General 
at Stockholm, writing to the Depart- 
ment of State, statistics in regard to 
the telephones in use in the different 
countries of the world, which have 
been carefully prepared by the statis- 
tical department of Sweden : 


Number of 
Instruments Covered, 


Distance 












Countries. v 

in Use. Miles. 

Sweden (1897)........+-sceerese 56,500 74,568 
Norway (1897).... 20,678 33,481 
Denmark (1895). . . 10,500 9,321 
Great Britain and Ireland (1894). 69,645 83,401 
POMOC ccs00teic vce nase ; 4,971 
Belgium (1895).. 220 16,235 
Germany ( 1896). ; 147,093 
Austria (1806). ....ccercercccces ,616 46 375 
Hungary (1896) aoe 9: 17,940 
Switzerland (1897) 846 47,594 
France (1894)......+0+. +736 63,230 
Italy (1896)..... 991 3,049 
SAIN coo. case scenes 508 28 
MOGI vicigs wee cece ov ADE ), ” 
MAMAN es ccencs « 238 a na 
Philippines............see00.. ‘ 452 592 
UPTON S a on eis'e'o ocsineie wletmvisic es 335 224 
i) ae em er ese 200 281 
United Sti ites ( (1896) Balan we aimieie 172,627 $25,711 
Us cc panei op ne ereniesinles ae? 1,818 1,181 
Canada (1898). 33,500 44.020 
Mexico (1896).. 9,000 1 1,807 
Uruguay (1896 3,269 S,117 





Total, including nine countries 
not mentioned... ae 
- ape 


The New Illinois Telephone Com- 
pany, of Chicago, will go into business 
with a capitalization of $5,000,000 
four and one-half per cent 10 to 20- 
year gold bonds and $5,000,000 ¢ apital 
stock. 


1,288,163 1,509,499 
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STANDARD THERMOMETER & ELECTRIC CO., 


Main Office, PEABODY, MASS. 


CuIcaco Orrice, 313 S. Canal Street, 
Geo. H. Srout, Resident Mgr. 


» New York Orrice, 141 Broadway, 
q W. J. BRAMHALL, Resident Mgr. 





General European A gents, H. M. Satmony & Co., Lrp., Lonpon. 


ARC LAMPS (25,482) £ | 


FOR ALL CIRCUITS. 


THE UPTON “MIDGET” ENCLOSED ARC. 





BEST IN THE MARKET. 
STEADY WHITE LIGHT. 


Single or Double Globe Arrangement. 
No Parts to Wear or Get out of Order. 
BURNS 125 to 150 HOURS. 


Send for Bulletins “Series B.” 


AGENCIES IN ALL THE LARGE CITIES. 








No. 370. 









Hart “Standard” Switch. 





COVER REMOVED. 


4 
| You Don't Find Hart Switches in Scrap 


Heaps or on Bargain Counters. 





CAUTION. To guard against fraud, all Hart Switches have 
the words “ Hart Switch” stamped in the metal. When you order 
Hart Switches, make sure that this stamp is on switches received, 
as inferior switches are sometimes substituted when Hart Switches 
are ordered. 





SOLD BY DEALERS EVERYWHERE. 





T“« HART & HEGEMAN MFG. Co. 
108 HICH STREET, HARTFORD, CONN. 


VvuTVvVvVvVvVvVvVvVvYV WwW 











$ 8.00 Electric Bell Outfits for.......... 31.00 


SINGLE CYLINDER 
....CABBON CELL. 





21.00 Telephones, complete, for. . -. 6.95 
12.00 Fan Motors, with Batteries, for . 6.95 

- 8.00 Electric Hand Lanterns hones 8.00 
- 10.00 Electric Carriage Lights for...... 8.95 
8.00 Medical Batteries for.,........... 8.95 


5.00 Electric Belts, the genuine, for . . 100 
8.00 Necktie L ights 1.50 
14-Candle Hanging Lamp,with Battery. . S 





We undersell all on Everything Electrical. 


OHIO ELECTRIC WORKS, CLEVELAND, O. 
HEADQUARTERS FOR ELECTRIC NOVELTIES AND SUPPLI&S. 
Agents wanted. Send for New Catalogue just out. 


TWO THOUSAN 


The HOBART Multipolar 
and Bipolar Dynamos and 
Motors are noted for their 


Simplicity, Durability, Efficiency 


HIGHEST 1 QUALITY AT MOST REASONABLE PRICES 
General Electrical Appliances 


e : 
9 Telegraph Outfits, complete, for....... 

cS) és ie Miniature Electric Lamps for.......... 40 
= $6 Electric Bicycle Sewing Machine Motors for.........--- §.00 
Ss Lights, $2.%5 All Electrical Books at low prices. 

= 

“> 








Dynamos and Motors 
vowel Constant _Speration 








WRITE FOR PRICES 


Hobart Electric Mfg. Co., Troy, Ohio 


50 in 


COMPLETE, | BhI 











THE SAL-AMMONIAC, 


THE ZINC, 


THE CARBON, 


THE METAL CONNECTIONS, THE BUSHING, 
THE GLASS JAR (Round or Square), THE PARAFFINING, 


are all kept to the highest standard of QUALITY~ but the price is cut way down to 18 cents. 


Write us for DISCOUNTS on THIS PRICE. 


Phoenix Battery Mfg. Co., 


ST, LOUIS, MO. 
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VALUABLE ELECTRICAL BOOKS. 





ELECTRIC LIGHT AND POWER. 


Allsop’s ‘‘Practical Electric Light Fitting;” a treatise on electric 
light wiring and fitting. 
Nols **ow to Wice Balitings.” Price... ..... 000 s.s00scvccececnses 
Crocker-Wheeler’s ‘* Practical Management of Dynamos and Motors;” 
description-and directions, “Price. «.. .... 06.62.22 stecccwsss 
Buckley’s *‘ Electric Lighting Plants;” cost and operation. Price, 
Crocker’s ‘‘ Electric Lighting;” for the use of electricians, students 
and others interested in the installation or operation of electric 
Maananig’: WAVES, UCD 6) oss 5- 3s deo ool wrsieloisi oso Gicrais «e's 61 21g 
Latimer’s ‘‘ Incandescent Electric Lighting ;” a practical description 


"eceraall eee nar vor ec saat. A hg: EO ET CC Oe 
Unwin’s ‘‘ Development and Transmission of Power from Central 
Stations; a new and timely book. Price.................... 


Bell’s ‘‘ Electric Power Transmission ;” a practical treatise for prac- 
ee eT er rr ree re 
Atkinson’s ‘‘ Elements of Electric Lighting.” Price.............. 


ELECTRIC RAILWAY. 


Perry's ‘‘ Electric Railway Motors ;” their construction, operation 


aniicimesnionanens AHMCO.<. 5c. a aids Sc Re Reis Sec ee 
Merrill’s ‘‘ Reference Book of Tables and Formulas for Electric 
Street allway Muginoces.” Price... «<<0.c ces scesccssveveses 


Trevert’s ‘‘ Electric Railway Engineering ;” embracing practical 
hints upon power-house, dynamo, motor and line construction; 
er TT ee 


TELEPHONE. 


Allsop’s ‘“Telephones: Their Construction and Fitting.” Price...... 
Hopkins’s “Telephone Lines and Their Properties;” design and con- 

struction of city lines. Price...........--s0 see: RST ee 
Poole’s ‘‘ Practical ‘Telephone Hand-Book.” New edition. Price... 
Webb’s “‘ Telephone Hand-Book.” Price............ 
Haskins’s ‘‘Telephone ‘Troubles and how to Find Them ;” a com- 


plete hand-book for telephone inspectors. Price.............. 
Bennett's ‘“l'elephone Systems of Europe;” new and very complete. 
Ee re ery eT Te Toe ee reer re rr 
Preece & Stubb’s ‘‘ Manual of Telephony.” Price................. 
Houston & Kennelly’s ‘‘ Electric Telephony.” Price...... ....... 
Cary’s ‘‘ How to Make and Use the Telephone.” Price.......... 
X RAY. 
Meadowcroft’s ‘‘A B C of the X Rays.” Price................. 


Thompson's ‘‘ Roentgen Rays and Phenomena of the Anode and 
2 ee 


Trevert’s ‘‘ Something about X Rays for Everybody.” 
Norrie’s *‘ Ruhmkorff Induction Coils.” Price.... 


MISCELLANEOUS. 


Cushing's *“‘Gtandard Wising.” Price. ..... 20.00.0200 sesese sees 
Thomson’s ‘‘ Dynamo Electric Machinery. ” 
Meadowcroft’s ‘“‘ A B C of Electricity:” Price.................. 
Tesla’s ‘‘ Experiments with Alternate Currents of High Potential and 

High Frequency ”*—A Lecture with biographical sketch. Price. 
” by W. K. L. and A. Dickson. 


Trevert’s ‘‘ How to Build Dynamo Machinery. ” 
Parkhurst’s ‘‘ Electric Motor Construction for Amateurs. ” 
Benjamin's ‘“‘ Age of Electricity—From Amber-soul to Telephone.” 
Price 
Foster's ‘‘ Central Station Bookkeeping. 
Houston’s ‘‘ Dictionary of Electrical Words, Terms and Phrases. ” 
A EE Ny eS ey Oe eer 
Replogle’s ‘‘ Electricity and Water-Power.” New. 
Ayrton’s “ Practical Electricity;” for first year students of electrical 
engineering. New. Price.............. 
Grier’s ‘* Note-Book of Wiring Tables;” How they are made, and 
how to use them. Price......... 
awkin’s ‘‘ New Catechism of Electricity.” 


+ 0 2S 0 bie 0:w Se 6 6-6. © O06 66 bP 66 oS 6:0 © 00D SDs > 60:0 * o. 5.5 6 8 O16 + FO 06 
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All of these books sent prepaid on receipt of price. Address 


ELECTRICAL REVIEW PUBLISHING CO., 


P. O. Box 2839. 41 PARK ROW, 
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NEN YORK. 





TRADE-MARKS 


PATENTS 


EDWARD S. DUVALL, 


Solicitor of Patents, 


Counsellor in Patent Causes. 


Some time connected with the late 
Benjamin Butterworth, before he retired 
from practice to assume the office of Com. 
missioner of Patents. 





« 
ae attention given to all matters before the 
Patent Office.and applications for patents prepared 
here at Washington from sketches, photos, or 
models, in a manner to give highest satisfaction and 
with less expense than you will incur elsewhere. 
Write and convince yourself of this fact. As an 
attorney at Washington is indispensable you can 
save the —— of having two by communicating 
directly with me. 


LOAN AND TRUST BUILDING, 
WASHINCTON, D. C. 








YOU CAN GET A PATENT 


For any invention. Send me particulars 
= rough sketch for advice, free by return 
mail. 


IMPORTANT to have your attorney 
at Washington, saving time and expense. 


HENRY S. THORNBERRY, Patent Soiicitor, 
1427 F STREET, N. W., WASHINGTON, D.C. 


The STEWART 


Combination 
socket 
Handle and 
Adjuster. 

















It speaks for itself. 
Send for Sample. 
Takes all strain 
from the 

socket connections. 


METAL FERRULE. 


FRANK H. STEWART & CO. 


7th and Filbert Sts., Philadelphia, Pa. 


MANIPULATOR 





YOU NEED 


The Incandescent 


ELECTRIC 
LIGHT 


For cleaning and renewing 
Incandescent Lights situated 
in high places. Made to fit 
any candle-power bulb of 
any standard make. 
JUST WHAT IS NEEDED 
for Hotels, Depots, Halls, 
Theatres, Public Buildings, 
Street Lights, Stores, Fine 
Residences, Etc. 

Send for description and 
prices. 


MANUFACTURED AND FOR SALE BY 
Incandescent Electric Light Manipulator Co. 
Room 800 
{16 Bedford St. BOSTON, MASS. 





DESIGNERS 
ENGRAVERS 


By ALL METHODS 


Electrical Machinery 


and Apparatus 
A SPECIALTY 
GET OUR PRICES AND 
SPECIMENS BEFORE BUYING. 


THE BROWN-BIERCE 


COMPANY. 


DAYTON. OHIO. 











IF THE BEST IS NOT TOO 
GOOD FOR YOU 


YOU WILL BE SATISFIED WITH 


ne Selephone Magazine 
.-- FOR 1899... 


If you are interested in the operation or 
Construction of Exchanges, Line Construction, 
Interior Wiring, Modern Exchange Apparatus, 
Telephone Troubles and How to find them, or 
in any other branch of Telephony, send us 
A DOLLAR BILL with your name 

and address and 
the Magazine will reach you regularly for 
a year. 
Sample copies free. 
Special rates to Agents and Clubs. 





Electrical Engineering 
Publishing Co. 


Monadnock Block, CHICAGO. 





NEWSDEALERS SELL IT. 
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THE STANDARD 


ELECTRICAL COMPOUNDS. 
ARMATURE AND FIELD-COIL 
VARNISH. ost ost ost 
| INSULATING TAPE. 
| aN _ RUBEROID MOTOR CLOTH. 


i THE ONLY WAY 


The Standard Paint Gompany, 


om w 
an TE Toe 81-83 JOHN STREET, N. Y. Mave Coe 


- —— Particulars. TO RE ACH 


Spanish-American War | 


Panorama and . 
* Kansas i the Greater America THE READERS 


is one of the war books which is likely to 
be in continuous demand. It is a pano- 












































— ege es 
Phill ines ramic record of the triumph of Yankee 
= Doodle. The eagle flaps his wings on OF HE 
: every page, and ‘‘Old Glory” waves around 
Is poe a — for om and above every scene. Prominent officers 
. Seer eT ere See connected with the war are here portrayed, 
Kansas in the Cornfields, as well as many of the ‘‘men odehind the 
RCIA ak cicitiiata tate of guns.” Military life is pictured to the eye, | 
ready madea reputation for gigantic from recruiting to guard mount = and 


yields that astonishes the world. skirmish line. Nor is the ludicrous omitted. 


* a7 
= ve. —_ ba ae oe — The company cook receives the attention 
potas oad far f vsenpsoscicyl due to his importance ; the mess is shown; 
Pe : cavalry scenes are given; the hospital ar- 
What’s the Matter 


rangements are depicted ; the heroines of 
* Wuh Keane?” and for teforme the Red Cross service are displayed ; street 


tion ab ut h meseek-rs’ excursion scenes in Havana, Santiago and elsewhere 
» tickets via Santa Fe Route are unrolled; the new citizens or subjects IS THROUGH THE 
Address General Passenger Office, (which are they ?) of Uncle Sam appear 


The Atchison, Topeka & Santa Fe Railway, and disappear as the leaves are turned. 
CHICAGO. In a word, the gazer visits the new lo- 


wae : 3 

calities and sees the tuinultuous new life, © 

without the risk or expense of a_ sea e( i 1¢ a eview 
voyage. 


The Album is 54x8 inches, weighs 12 
ounces, printed on finest coated paper. 
Mailed to any address in the United 
PRICE iS 


“How to Become | 25 CENTS. States, Canada or Mexico, for 12 cents to 


cover postage and packing. Copy may be 


} an Electrical hen a ane any ticket office of the Big Four ITS RE DERS 
Engineer.” _» A 











Size. Order at once, as the edition is limited. 
Prize essays giving practical advice to young men iad r ioad sla ‘ 
O deciding upon a career. List of colleges teaching > Address W ARREN J. Ly meer Gene ral 
electrical engineering. Address Passenger and Ticket Agent, ‘‘ Big Four 


Route,” Cincinnati, Ohio. 
Electrical Review, Times Bldg., N. ¥. Mark envelope ‘‘ War Album.” ARE WORTH 
~ REACHING, TOO. | 


A REQUEST TO 41 PARK ROW, NEW YORK, 




















“PRODUCTIVE OF $i 
; GOOD RESULTS.” 











1S, 

or Ottice of the Garton-Daniels Electric aa ; | WILL BRING FULL PARTICULARS. 
eae iene es aso, || 4" Accurate, Permanent 

d To THE Epitror oF ELECTRICAL REVIEW : Magnet Voltmeter eeee 

or Our contract (for advertising) with NOT A CAUCE. | 


your journal has been very satisfac ot ot ot 
MADE IN THE FOLLOWING RANGES : 


tory and productive of good results. 
iii andi aii VOLTMETERS, 0 to 3.0 to 5, 0 to 10. 0 to 16 Volts. 
SUES Tey RUN? AMMETERS. 0 to 150 Milamperes, 0 to 500 Mil- 


GA ' amperes, and 0 to 1000 Milamperes. 
™ — WHITNEY ELEGTRICAL INST. 60., 


MACHADO & ROLLER, 
J. V. E. TITUS, Secretary. 203 Broadway, New York City, 
CENERAL SELLING OFFICE. 
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CHAPMAN VOLTAGE REGULATORS 


For ALTERNATING or DIRECT CURRENT SYSTEMS. 


Insure STEADY LIGHTS in spite of CHANGING SPEED and VARYING LOADS. They COMPEN. 
SATE for LINE LOSS and automatically keep a constant Voltage at any chosen center of distribution, however 
distant. Write for particulars. 

We also manufacture Water Motors, Electric Motors and Dynamos in the Bipolar and Multipolar types. Copper 
Mills with water and electric attachments. 


xii 

















REGULATORS SENT ON 3O DAYS’ TRIAL. 


Lit’. BELKNAP MOTOR COMPANY. 


PORTLAND, = = = WAIN Es. 








Branches : Boston, New York, Philadelphia, Chicago, St. Louis, Milwaukee, Toledo, Denver, San Francisco, 


THE CUTLER-HAMMER MFG. CO, 


70-82 W. JACKSON BOULEVARD, CHICAGO. 
136 LIBERTY STREET, NEW YORK. 


LJ 2,000 rheostats alwdys in stock from 
which immediate shipment of any size 
REASONABLE PRICES order can be made. 

















WITH ALL 
COMBINATIONS OF 
ATTACHMENTS. 





ALL KINDS OF 


a Machine LATHES, PUNCHES 
° SHEARS. 


Catalogue. Send for Price-List 
and Catalogue. 


The Garvie Mechins Co. , Spring & Varick mites W. C. YOUNG MFG. CO., 


Box 1123, WORCESTER, MASS. 
Philadeiphia Store, Berlin Store, 


Telegraph Address, Y Ww ster. 
THE GARVIN MACHINE CO., THE GARVIN MACHINE CO., m.o.4. Pelearaph Aanress: Weatern Unien Code Used, 


51 North 7th Street, Philadelphia, Pa. 17 Burg Strasse, Berlin, C., Germany. 


CARY SPRING WORKS, | | ll 
240 & 242 WEST 29th STREET 
vat WIRE and SPRINGS 
For Machinery, Motors, Clocks, | 
Music Boxes, and all kinds of Hair SPRINGS 


Electrical Purposes. 




















For Electric Indicating and Recording 
Qauges, Steam Gauges, etc. 


RUBBER COVERED 2 2 6 


FOR EVERY SERVICE. =2” ESTABLISHED 1877. 
For Underground, Aerial and Submarine LARGEST MFR OF HAIRSPRINGS IN US. 


use, “Safety” wires and cables have the in- 
dorsement of some of the largest users in the United States. 
Write for our booklet containing the experience of users. 






















Full of Life and Even Temper! 
SMALL ' : 
SPWPRIN GS! CD 
te OF EVERY DESCRIPTION MADE BY T 4 i 
|THE WALLACE BARNES CO. |Q) = 
i BrisToL, Conn., U.S. A. 4 * 
ESTABLISHED 1857 
FLAT OR ROUND WIRE STEEL 
or Brass. A complete assort- 
ment of high-g 0 COLD 
ROLLED STEEL kept in stock, 
003 to .049 inch thickness. : 
: Springs enameled or plated. F 
© |Tempering done at short notice. |" 
‘@ | Ribbon steel made to order. “ 
||} Send samples and write for 
F | Quotations. 








Non-Magnetic Hair Springs of Phosphor-Bronze 
and other non-magnetic metals. 
Hair Springs of any description manufactured 
THE SAFETY INSULATED WIRE & CABLE CO., satan ? 
225 to 239 West 28th Street, New York. F, N. MANROSS, Forestville, Conn. 


LEONARD F. REQUA, General [lanager. 





























Forest City Evectric ROLL pyeqels COMMUTATOR BARS 
CLEVELAND O. | HAVE STOOD THE TEST OF TIME 
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Fan-Motor Outfits wo 
Gordon Primary Cells.... 


To secure comfort at home, relief in sick-room and sleeping-place, as well as in pro- 
fessional office and place of business during the hot weather, we recommend as 
indispensable the KNAPP FAN MOTORS, in connection with the Gordon Primary Cells. 

















These outfits are placed upon the market in two sizes: 


Each outfit will give over 150 running Tvpe C, 8-inch Fan, with three No. 1A Gordon Cells, . $17.50 
hours per charge, wethout attention. Type D, 10-inch Fan, with four No. 1A eee Cells, . 25.00 
For full particulars and descriptive Cir Recharges for Type C Outfit : : 3.60 
cular, apply to Recharges for Type D Outfit, . 4.80 


GORDON BATTERY CO., 504 estan New York. 





NoveL_ty ELectric Go., 


PHILADELPHIA, PA. 


Okonite Insulated Wires. 
Medbury Overhead Railway Material. 
Changeable Electric Headlights. 
dgets for { Globe Metal Works’ Trolley Wheels. 
P & B Electrical Compounds. 
Perkins Incandescent Lamps. 
Schiff, Jordan & Co.’s Ship Cored Carbons. 


ELECTRICAL SUPPLIES OF EVERY KIND. 














C~SER_IC~BL_I CBI CPB SCD ISIC“ 
: Our NEW IMPROVED BATTERY keeps the 








For Open or Closed-Circuit Work: Long-Distance Telephone; Signal Service; Fan Motors. 
E. M. F. 2 volts; Current, 12 Amperes; Capacity, 300 Ampere hours. 


A GCOOD BATTERY 


will do just what it is intended to do. No use in claiming that it will do more. 


American Electric Vehicle Co. 


IN THE LEAD — PIONEERS ALWAYS 


ot carnsaes <0 sabe cn a 5. as N 3 Send us your orders for OUR PERFECTION. 
Cc . 
COC OC OOOO PORN RASTER a oer enene Ome 











BUCKEYE ws 
LAMPS 


—~— OUALITY UNEQUALE 
Tree ESwVTCckBEYVvEeE ELL CrTrRicC — 


11 Broadway, NEW YORK. 753 Monadnock Building, CHICAGO. 552 The Bourse, PHILADELPHIA. 524 Tremont Building, BOSTON. 
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Cable Hangers. 
Standard Underground Cable Co 


Carbon Points. 
Faraday Carbon Co. 
General Incandescent Arc Light Co. 
National Carbon Co. 


t-Breakers. 
Oizealt: Leonard Electric Co. 


Ceal Mining Machinery. 
General Electric Co. 


mmutator Bars an Repairi 
az City Electric a Be - 


Commutator Lubricant. 
Mona Manufacturing Co. 
Ohio Electric Specialty Mfg. Co. 


Condensers (Electric). 
Marshall, Wm. 


Condui 
Perrine Vitrified Conduit Co. 
Camp Co., H 
Michigan Pipe Co. 
National Conduit & Cable Co. 
Wyckoff Creosoting Co. 


Connectors and Terminals. 
cIntire Co., The C. 


Cord Electric. 
Samson Cordage Works. 


Contractors. 
Webster, Geo. G. 


Desk Lam’ 
Pacific E 


ectric Co. 


Fiber 


Westinghouse Electric & Mfg. Co. 


Electric Locomotives. 


General Electric Co. 


Electric Novelties. 


Ohio Electric Works. 
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American Electrical Heater Co. 


Electrical Instrum: 
Bossert 
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Roebling’s Sons Co., John A. 
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Ward Leonard Electric Co. 
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Allen & Co., L. B. 


Specialties. 
G. & E. Electric Co. 
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Ohio Electric Works. 


Steel Spring Wire. 
Boker & Co., Hermann. 
Cary Spring Works 
Manross, F. A. 

Wallace Barnes Co. 


Storage Batteries. 
American Battery Co. 
Electric Storage Battery Co. 
Switchboards. 
Bossert Electric Construction Co. 
Central Electric Co. 
General Electric Co. 
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Large & 
Western Electric Co. 
Switches, Etc. 
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= £6 
‘i K WIRE’ FOR SWITCHBOARD, RAILWAY 
; CLAR E AND MOTOR USE. 
All sizes of stranded and flexible wire 
and cables with Clark’s insulation. 


ctor Boston Fire Underwriters’ Union says:—A thoroughly reliable and 
nape durable wire in every Wabpocts! _ 


The Clark wire has been before the public, and in use, for the pest 10 years, and has met with 
universal favor. We guarantee our insulation wherever used, Aerial, Underground. or Submarine, and 
our net prices are as low, if not lower than any other first-class insulated wire. We shall be pleased to 
mail Catalogues, with terms and discounts for quantities. 


EASTERN ELECTRIC CABLE COMPANY, 
BENET ar HRUBHIS, Presidentand Hiccwican’ 61-63 Hampshire St., BOSTON, MASS. 


JUST... 
ISSUED. 


A new catalogue of electrical 
books has been prepared by 
the Exvecrricat Review and 
is now ready for distribution. 








Sent Free on 





Request... 





It is the most complete and 
satisfactory electrical book 
catalogue ever prepared. 





The Electrical Review 
BOOK DEPARTMENT 


will send any electrical book to any address 
in the world, postage prepaid, on receipt of cata- 
logue price. 

Any inquiries addressed to The Electrical 
Review Book Department will receive prompt 
attention. 





Electrical Review 
Publishing Company, 


41 Park Row, 
NEW YORK. 


RIAL” 





“IMPE 


IMPERIDY 











TELEPHONES AND SWITCHBOARDS ARE 


PERFECT 


IN ELECTRICAL AND MECHANICAL EFFICIENCY. 


THE HICHEST CRADE INSTRUMENT ON THE MARKET. 


A trial is all we ask to convince you of the absolute superiority of our apparatus. Write us for 
further description and prices. 





THE 


TELEPHONE MFC. CoO., 


SUMTER, S. C. 


























- THIS @ HAS BEEN MAKING | 

Many People}| |,{2: IELEPHONES 
can get all the E TZ SERVICUABLE AND FOLLY GOARANTERD. 
2 by —) , CIRCULARS FURNISHED. - 

Tovenyone Service }) |e smouct Hea 














In Manhattan 


~‘*75 a year 


All Stations have Standard 
Equipment, the rate varying 
only with the use of the service. 


32,000 stations 


NEW YORK TELEPHONE COMPANY 
18 Cortlandt St.,952 B’ way, 15 Dey St.,115 W.38th St 





McINTIRE’S PATENT 


CONNECTORS AND TERMINALS. 


Special Connectors for HARD-DRAWN COPPER 
WIRE, all sizes. FUSED WIRE, FUSED 
LINKS and STRIPS. 


THE G. McINTIRE CO. 13 & 15 Franklin St. 
NEWARK, N. J. 











A Good Instrument 
FOR SMALL PLANTS. 
HANDSOME AND 

ACCURATE. 


Made for Direct or Alternating 
Current. 


WHITNEY ELECTRICAL 
INSTRUMENT COMPANY. 


MACHADO & ROLLER, 


GENERAL SELLING OFFICE, 


203 Broadway, N. Y. City. 











Highest Grade Goods Only. 


g TABER & MAYER CO. 


We are manufacturers, and not only sell complete 

telephones, but everything pertaining thereto. 
Our special telephone parts, switches, pushes, 
transmitters and receivers are in great demand. 
Be sure and get our prices on these parts. 
especially our three styles of transmitter. 


506 Atlantic Avenue. 
BOSTON. 


“= WATCH-CASE RECEIVER SWITCH,; 
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SHAPE OR Decree OF HARDNESS, FOR ALL PURPOSES, 


2 a A r apy Uivi 408-410-412-414 N. J. RAILROAD AVE., NE 
ce tcmuaenname : NEW. YORK OFFICE, 120 LIBERTY STREET, 


BAKER & CO., 


NEWARK, N, J 








Scrap and Native Platinum Purchased. 








EVERY ONE KNOWS 
or ought to know, that we lead in the 
manufacture of Candelabra, Series, Dec- 
orative, Battery and Miniature lamps. Our 
latest Catalogue (No. 1017) to be had for 
the asking. 


Some of our special X-Ray tubes have 
Iridium targets. The regulars have Plat- 
inum targets. We are still making the best 
Barium fluoroscopes. 


Epison DECORATIVE & MINIATURE 
Lamp Dept. 


(General Electric Co.), 
Harrison, N. J. 

















TH 


BRADY 


MAST-ARMS. 


T.H. BRADY, New Britain, Conn., U.S.A. 


Manufacturer of 


Mast-Arms, Pole and Swinging Hoods, 
Arc Cutout Boxes, Fuse Boxes, 
Knife Switches, Brackets, 
Hanger Boards, &c. 


Catalogues and Prices furnished on application. 





ir®* THE BEST” is wour hobby, use 


: LDERING SUG 
on -Qorrosive. Convenient. and Effective goss 


A SUBSTITUTE FOR RESIN. ACIDS.AND 
SOLDERING SALTS. 


FOR ALL ELECTRIC WORK. 


MANUFACTURED EXCLUSIVELY BY 


lL B. ALLEN CoO., 


1335 COLUMBIA AVENUE, CHICACO, ILL., U.S.A 


THE WYCKOFF GREOSOTING C0. 


WILLIAMSPORT, PA. 


MANUFACTURERS OF 


WYCKOFF WOODEN CONDUITS 


Also Poles and Cross-Arms. 


KARTAVERT 


FIBER: FIBER: | oe @ 53 3 - ae 
HARD AND FLEXIBLE. IN SHEETS, RODS AND TUBING. 


For ELECTRICAL and Mechanical purposes, Railway dust guards, Washers and 
packings. 














MANUFACTURED BY 


THE KARTAVERT MANUFACTURING CO. 


r. Oo. BOX 


Wilmington, Del. 





and Differential Yoltmeters. 


| always correct. 








) — 
| 


a D 























i 
It’s not as wide as a 


Cambric Needle. 


Yet such a little ribbon of lightning 
can impair your entire service, unless you 
are properly protected. 


GARTON LIGHTNING ARRESTERS 


are prominent among the leaders. They 
have the smallest air-gap, and do not 
ground your circuits. 

Every little storm does not ‘knock 
them out,’’ and’ their cost is but little 
compared with the cost of repairs and 
inconvenience. 


GARTON-DANIELS ELECTRIC CO., 
KEOKUK, IOWA, U. S. A. 


@) =f 
FARADAY CARBON COMPANY, 


GLGUIRIG LIGHT CARBON 


SJHANNDTTH, PA. 






























































Dixon’s Pure Flake Graphite 


“4 bw Blessing to Every 


ine Room and Machine Shop. 
A small wll added to any | “< wet vee increases its lubricating value and makes 
the finest Cooling Mixture. 
Pamphlet pened Sample Sent Free. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 








Ammeters, Ground Detectors 


We meet all the requirements of modern Central 
Stations or Isolated Plants, whether using direct or 
alternating-current circuits. 


Our instruments are constant and durable, sensi- 
tive and accurate, pleasing in appearahce and 





Type ‘*K.”’ 


We also manufacture a full line of Portable In- 
e also manufacture a full line of Portable In eeniadien Dia. 


struments. Send for our complete catalogue. 


Keystone Electrical Instrument Go., 


Ninth Street and Momtgomery Awenue, 
PHILADELPHIA. 





| NEW YORK, 15 Cortlandt Street. 


CHICACO, 231 S. Canal Street. 








